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CINCINNATI APPLICATIONS IN MODERN INDUSTRIAL PRODUCTION 








‘| HOOVER LTD. grind Armature Shafts for their Floor 
Polishing Machines — after winding and impregnation—on a 


Cincinnati Filmatic No. 2 Centreless Grinder. 
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THE COMPONENT 


THE OPERATION 


THE MACHINE 





A very high production rate is maintained in the grind- 
ing of the bearings of this Armature Shaft. A rubber 
sealed shroud is fitted to protect the windings from the 
coolant and the complete assembly is placed in a cradle 
for lowering between the wheels of the Cincinnati 
Centreless Grinder. 

FILMATIC Spindle bearing enables an exceptionally fine 
finish to be obtained on the component and due to its 
unique action it will run for years without adjustment or 
maintenance. The built-in features of all Cincinnati 


int machines make them fast, safe and dependable. 





Ask for Bulletins of the 
Nos. 2 and 3 sizes and the 


; , : Booklet ‘Principles of 
Cincinnati Application Engineers are at your service to help you with your production problems. Cencreless Grinding”. 
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NUMBER TWO 


CINCINNATI cexrectt GRINDER 


CINCINNATI MILLING MACHINES, LIMITED, BIRMINGHAM, 24 
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fm What has this to do with 
| hydraulics? 















Cultellus Costatus 
The Cultellus or ‘small knife’? shells are 


found buried in the sands of beaches all 

over the world. Culiellus Costatus, tne 

a species illustrated here, is confined to Cape 

\ ey. : ; Krusenstern, North America, and is about 4% 
\ f Bem. ins. long and 2ins. high. The highest part 


of the shell is coloured orange, clouded with 
purple, while the remainder is covered witha 
| greenish brown, shining epidermis. We have 
shortened the name ‘* Cultellus ’’ to ** Tellus” 
| as a brand name. 


- Shell Tellus Oils 


Shell Tellus Oils are specially recommended 
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as hydraulic media in control and power trans- 
| 
l mission systems of all types. 


LEADERSHIP IN LUBRIGATION 
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...clamp... 


-.. roll, clean, sort, lift, turn, grasp and shelve. 
Hymatic Automation is thus invaluable in the automatic 


and selective transfer of parts from one process to the next, 
from conveyor to conveyor; in unloading one machine 
and loading the next; or in quick clamping to hold parts 
during machining. All designs of Hymatic Automation are 
made for specific tasks, but are readily adaptable to others. 
Most of the designs are for Compressed Air working, 
because its cost is low. Air equipment is easy to maintain, 
quick and flexible in use, responds promptly to limit-switch 


control, and is reliable. Designs are simple and robust. 


.. pull... 
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Perhaps in your works there are jobs where it is possible for 
people to burn or cut themselves; strain or crush themselves; 
lose fingers or even a hand; or perhaps there are jobs for 
which you just cannot find people. If so, we have reason to 
think that you must be interested in Hymatic Automation, 
and we would like you to get in touch with us with a view 


to discussing your especial problem. 


Hymatic Automation. 


THE HYMATIC ENGINEERING CO. LTD. DEPT. HA.84 +» REDDITCH - WORCS, 
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15 TON 52”H.P. 30 
HORIZONTAL BROACHING MACHINE 
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BRITISH MADE 


THE LAPOINTE MACHINE TOOL CO., LTD. 
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GROOVED PINS 


Mills Grooved Pins have proved themselves efficient and economical in 
over a hundred different types of industry, and are being used in increasing 
numbers. Made in twelve different types they eliminate reamering and 
tapping, are easy to fit, and will not vibrate loose. 


Please let us send you samples and catalogues 
Safe — Simple a ettetens DRILL & DRIVE HOME/ 


EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS 
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@ Easily handled. Widely 
different work, rapidly 
executed. High precision 
standard. 


@ Full dial type. Great rigidity. 
Power and rapid traverse in all 
directions. 


@ Very wide range of speeds 
available allows the use of 
carbide tools. 





@ Size of table top, 
59” x 13” (1500 x 330 mm.). 
Spindle nose bored U.S.A. 
Standard 2?”. 
Range of spindle speeds (normal) 
RPM, 23.6/1180. 
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for a copy of this booklet— please write to 


Magnesium Elektron Limited 


MANCHESTER LONDON 


Lumm’s Lane, Clifton Junction, near Manchester 21, St. James’s Square, London, S.W.1 


Telephone: Swinton 2511 Telephone: Whitehall 1040 
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mecnanisen muscle’=CC, 


7" BRING YOU all possible profit, production should 
flow smoothly from the receipt of the raw material 
to the dispatch of the finished product. Too often the 
flow is dammed by bottlenecks created by wasteful, 
antiquated methods of shifting, stacking and storing. 
Those bottlenecks can be smashed—are being smashed 
in factories all over the world—by “‘Mechanised Muscle” 
the widest and most 
efficient range of 
Materials Handling 
vehicles: designed 
by Lansing Bagnall 
to carry every type 
of production to 
greater prosperity 
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Here, for example, are two outstanding models for widely differing work. 


ONLY 173" FROM FRONT TO 


The Fixed Mast Tilting Carriage Fork Truck, is the first BACK OF THE POWER UNIT 


British truck of its kind. The mast is firmly braced to 
the chassis, only the hydraulically controlled carriage tilts, The age Power Pallet Truck is 
Even with the mast fully extended and with the carriage —" — "is os 
tilted up or down, stability is unaltered as the load centr Sa Lee See eee 

oe ; accen'r€ features. The ideal truck for man- 
remains constant. Fitted with special overload indicator 


; : Oeuvring in exceptionally narrow 
this Fork Truck is a marvel of safety and overallefficiency.  gangways or in railway vans. For 


Models available with capacities of 4 ton to 1 ton. all normal industrial loads up to 
3,000 Ibs. 


Let us tell you how ‘* Mechanised 
Muscle” can cut your handling 
costs, stop bottlenecks and make 
the best use of your manpower. 
One of our technical advisers will 
be glad to come and talk over 
your own special problem on the 
spot. Write us today for an 
appointment ! 

LANSING BAGNALL LIMITED, 

BASINGSTOKE, HANTS. 
Telephone: Basingstoke 1010 


Makers of Britain’s widest range of Materials Handling Vehicles. 





When replying to advertisements please mention the Journal 











The Institution of Production Engineers Journal 






the Kite Mark 


we are licensed by the British Standards Insyituti 
a the requirements 


which certifies that Zine Alloy Diecastin 
of British Stags 


in addition to B.S.|. control of zinc alloy” an astings produced by us—all 


our production in other metals is subjected to strict quality control by 
our own Metallurgical Laboratory 





the high standards we have imposed 
cost you no more 


DYSON & CO., ENFIELD (1919), LTD. 


SOUTHBURY WORKS ; PONDERS END MIDDLESEX 
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Bare 
| JIPOWER PRESSES BY 
Very many H.M.E. Presses are employed in the production 
of electronic and allied components throughout the industry; 
} here are some of our machines installed in the excellent 
Press Shop of the G.E.C. Telephone Works, Coventry 
ata 


Our Technical Representatives are at your service and catalogues of Open Front and 


Double Sided Presses ranging from 3 to 300 tons capacity willbe sent to you upon request 


HORDERN, MASON & EDWARDS LTD. 
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FINE AND COARSE GUT BURS 


more than justify the application of | ene mee 
carbide tools to die-sinking, routing 


—=—— and de-burring operations 


They last longer and save time changing 
worn-out cutters—hence more output. 
They cut faster—more output still. They 
produce a better finish and, since Wimet 
continues cutting for so much longer 
than steel, tooling costs are actually 
reduced. A regrinding service is avail- 
able too. 

























Dressing a welded repair on a 
hardened section of a die. 


Six standard shapes are available, from 
stock, in a wide range of sizes, with fine 
or coarse cut. 


It will prove well worth your while to 
try Wimet on your Bur applications. 


All Wickman area offices maintain stocks aa? es g- 

‘ ‘ < Removing heavy burs from a steel 
of Wimet Burs, for ‘off the shelf sprocket after tooth-forming using a 
delivery Write for catalogue sheet Wimet Fine Cut Bur at a speed of 
giving full details of sizes, prices, etc. 





Routing letters from plastic sheet 
using a Wimet Coarse Cut Bur at a 
speed of 24,000 r.p.m. 









You can order Wimet Burs 
from this catalogue sheet. 
Write for your copy now. 
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~ 


WICKMAN 0f COVENTRY 


WICKMAN LIMITED, WIMET DIVISION, TORRINGTON AVENUE 
COVENTRY, ENGLAND. Telephone: Tile Hitl 66621, 
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VOL. 33. NO. 9 SEPTEMBER, 1954 
A Message from the Chairman of Counci 

: g the Ch £ Council 

; 

WONDER if you were able to visit the recent Production 
Exhibition at Olympia, which was sponsored by our Institution 
and, if so, what your general reaction was to this enterprise? 

Apart from any other consideration, it seemed to me to be a remarkable 
testimony of the growing strength and prestige of the Institution that 
we were able to embark on such a venture and carry it through to a 
successful conclusion, and it left me with a great feeling of pride in 
my membership. The President, Sir Walter Puckey, was particularly 
gratified to receive a letter from the President of the Board of Trade, 
in which Mr. Thorneycroft said : 
“T am writing to say how greatly I enjoyed my visit to the 
Production Exhibition this morning. The Exhibition — has 
obviously been a great success and it will, I am sure, do a great 
j amount of good in many ways, direct and indirect. : 
“T believe that the Institution of Production Engineers are 
much to be congratulated on their initiative, and they and the 
Organisers deserve every praise for the skill with which the idea 
has been carried out.” 
Mr. G. R. Pryor It is rightly said that “ nothing succeeds like success”; the progress 
of our Institution is fully justifying the vision and ambitions of our founder 
members, many of whom, I am glad to say, are still with us. 

} This year of 1954 has already proved itself to be a momentous one in the 
history of the Institution. Firstly, the Production Exhibition and Conference was 
an outstanding success; secondly, we have occupied our new Headquarters, and 
Mr. Woodford would be delighted if you could call and see these fine new 
premises; thirdly, our membership has just reached 10,000 although we are still 
only 33 years old! 

Study for a moment a breakdown of our membership figures. They fluctuate, 
of course, from week to week, but at the moment of writing they are: 
Hon. Members - - - . - - 9 
Members - - - - - - - 1,546 
Associate Members - : - . - 4,848 
Associates - - - - - - : 160 
Graduate Members - - - - - 2,122 
Student Members - - - - - 1,126 
Affiliated Firms’ - - . - - - 207 
) 
I Total 10,018 
The greater part of the growth of members has taken place during the 
past ten years, when our standards of admission have been progressively raised 
to a point where our qualifications for membership are equal to the Chartered 
Institutions. 

} You will see that the proportion of Student and Graduate Members is high, 

which promises very well for the future. However, the Institution’s influence 





in the higher realms of industry is exerted mainly through the senior members; 
our ability to accomplish public good, by doing all in our power to bring about 
improved productivity, depends to a very great extent on their influence. 
As members of the Institution, we have every right to feel proud of our 
achievements : the Institution is rapidly gaining a reputation for being progressive 
} and public spirited. It is our plain duty to exert the full weight of our influence 
in improving our national productivity, not only through our corporate activities, 
but through each member in his day-to-day business activities. 


G. R. PRYOR, 
Chairman of Council. 
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PRODUCTION CONFERENCE 
SESSION I 
(The 1954 Sir Alfred Herbert Paper) 


SOME PROBLEMS OF HIGHER 
TECHNOLOGICAL EDUCATION 





by The Rt. Hon. The EARL of HALSBURY, F.R.LC., F.Inst.P. 


Born in 1908, Lord Halsbury was educated at Eton and subsequently went 
into the City to study chartered accountancy. But he soon turned to science, 
and as an externa! student of London University took a B.Sc. degree with 
first-class honours in chemistry, His first industrial appointment was with 
Lever Brothers at Port Sunlight. 

During the Second World War, at the Firth-Brown research laboratories 
in Sheffield, he worked on the design of special steels for the blades of gas 
turbines and jet engines. In 1946 he became Research Manager and later 
Works Manager of the Decca Record, Co. Ltd. 

Since 1949, Lord Halsbury has been Managing Director of the National 
Research Development Corporation. 

He has been a Member of the Advisory Council of the Committee of the 
Privy Council for Scientific and Industrial Research since 1949, and Chair- 
man of the Science Museum Advisory Council since 1951, and Chairman of 
the National Institute of Industrial Psychology since 1953. He is also a 














Vice-President of the Parliamentary and Scientific Committee. 
Lord Halsbury is the grandson of the first Earl, who was three times Lord 


The Rt. Hon. The Earl of Halsbury Chancellor and author of the legal classic, “ Halsbury’s Laws of England ”’. 


URING the course of the last six months, those 

who keep one eye on the generally distressful 
state of public affairs have been waiting anxiously 
for a slump: a slump that has not materialised and 
given us a sharp reminder of the anxieties and 
instabilities of the post-war world. It is the second 
time in three years that a foreseeable readjustment 
of American economic conditions has threatened us 
with an aggravation of our difficulties, and for the 
second time the threat has not materialised. In the 
mood of relaxation that always follows a reprieve it 
seems appropriate to take stock of our future, and 
to think of it less in terms of the immediacies which 
thrust themselves upon our attention in a time of 
crisis, than of the longer term factors upon which 
our prosperity must ultimately depend. 

It is impossible at present to imagine the future of 
our country except in relation to our engineering 
industries, industries which dominate our entire 
economy and the foreign trade upon which our ability 
to feed ourselves is dependent. 


The Essential Factors 


What are the factors upon which the welfare of 
our engineering industries depend? Like other 
human enterprises they depend upon many factors, 
each one of which is like a gear wheel in a complex 
transmission system; without any one of them 
industry would come to a standstill. In this sense 
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operatives—unskilled, semi-skilled and _ skilled— 
accountants, salesmen, administrators and executives 
are all essential, as is every wheel in a gear box. 
But the power supply, the prime mover that turns 
the wheels, is and can only be the engineer, the 
creative professional who prevents the whole machine 
being at the mercy of circumstances and drives the 
industry forward from today into tomorrow. 

Creation is and must be the work of minorities 
and of very specialised and skilled minorities; in the 
field of which I am talking it is not difficult to 
identify them: the research engineer preoccupied 
with the design of new products and the production 
engineer engaged on the evolution of new methods 
of fabrication. Since, however, the practicability of 
any new design must turn upon the possibility of 
manufacturing it, while the evolution of new methods 
of manufacture must itself involve research, the two 
groups are clearly inseparable from one another: 
twin pillars of an arch which supports our highway 
into the future. 

It is easy to list a few obvious features of the 
technical side of engineering upon which its future 
productivity will certainly depend : 

1. Scaling up of presses from 10,000 tons, the 
largest in European standard practice, to 75,000 
tons, as now contemplated in America. 

2. Skin milling of slabs for aerofoil sections and 
panels in sizes larger than anything contemplated 
by traditional practice. 
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3. Development of servos and non-linear controls 
for complex automatised systems. 

4. The automatisation of factories. 

5. The development of electronic computor- 
controlled machine tools. 

6. The use of reinforced plastics in construction. 


Provision for Training 


These problems will be solved, not in the abstract, 
not by research on the one hand nor production 
engineering on the other, but by the human beings 
who do the research and the production engineering. 
It seems natural, therefore, to regard the provision 
we make for the training of the engineers who will 
do this sort of work as one of the factors upon 
which the future welfare of our country most vitally 
depends. To choose it as a subject for the Sir 
Alfred Herbert Paper is, therefore, a step requiring 
little justification in the opinion of anyone aware 
of its importance and of the interest which Sir Alfred 
Herbert, one of your Past Presidents, has always 
taken in your work. 

Higher technological education in this country has 
followed a different course to that which it has 
followed on the Continent of Europe or in the 
United States of America. 

In the first place, the attitude of our Universities 
toward technological degrees has been entirely 
different. On the Continent, the Universities set 
their faces obstinately and intractably against the 
admission of subjects such as engineering to their 
curricula, while in England and Scotland our 
Universities have been, at the worst, merely as slow 
as one would have expected in providing new degree 
courses in novel subjects. In the result, British 
technological education has taken place mainly 
within the framework of the Universities, while 
Continental technological education has _ been 
developed outside the Universities, in institutions 
specially set up for the purpose. Since American 
academic life has been strongly influenced by 
Continental practice, it is, therefore, no surprise to 
find that bodies such as the Massachusetts Institute 
of Technology have no real counterparts in this 
country. 

The second way in which British developments 
have contrasted with Continental and United States 
practice relates to the remarkable and quite unique 
growth of the professionally qualifying institutions, 
chartered bodies, admission to which as a Corporate 
Member by examination based upon practical train- 
ing, is the hallmark of professional competence and 
the proper ambition of every right-minded young 
engineer. 


Influence of the Pupillage System 


While these institutions are characteristic of our 
nation, their adequacy as a basis for training the 
creatively-minded leaders of the future has frequently 
been questioned. Addressing the Parliamentary and 
Scientific Committee, Dr. Karl Compton, ex- 
President of M.I.T., expressed himself on the subject 
as follows : 


“In Great Britain the development of technical 
education was very different from that on the 
Continent or in North America. It was greatly 
influenced by the traditions of the old guilds and 
the laws governing apprenticeship dating from 
Queen Elizabeth I’s time. Then the apprenticeship 
plan was replaced for nearly a hundred years by the 
pupillage system. This background emphasised 
skilled craftsmanship rather than science and has 
left its imprint on the popular conception of an 
engineer. The British engineer, Sylvanus Thomson, 
for example, characterised the pupillage system as 
‘the worst enemy of technical education’ and ‘ the 
curse of British engineering ’. 

“The nature of the demands on engineers and, 
therefore, the kind of education to prepare them to 
meet these demands, has changed markedly during 
the past two or three decades—and is still changing. 

“In the early days of our so-called ‘ industrial 
era’, industry had to depend on the engineering 
and vocational schools to train its technical personnel. 
But by 1930 a new requirement had become obvious 
in the more progressive industries—a requirement 
for men who were conditioned to expect and con- 
tribute to technological change, whose interest was 
in the future rather than in the present or past, 
who would be pioneers and entrepreneurs. This did 
not mean abandonment of training in arts and crafts 
or in engineering design, for these skills would always 
be needed. But it did mean that there was an 
opportunity for at least some technological institutions 
to place much greater emphasis than formerly on 
basic science and on research. It is now generally 
admitted that an institution of higher technological 
education should not just follow industrial trends, 
it should anticipate and prepare for them, and 
sometimes even lead. 

“T realise that there have been some divergent 
opinions on the best way to achieve your common 
objective. Some have advocated the strengthening 
of the engineering departments of your universities; 
others have urged the creation of one or more super 
technological institutions. I may say that I believe 
your Government have made a wise beginning by 
giving some support to both programmes.” 

Those were the opinions of a candid friend, a 
friend now lost to us. I am not clear from the 
context whether he extended Sylvanus Thomson’s 
criticisms of the pupillage system from the narrow 
sense in which I believe they were put forward— 
as objections to fee-paying pupils—to a _ rather 
broader field, the field of student apprenticeship. 
I had hoped to clarify this point in correspondence 
but his untimely death frustrated my hope. Before 
replying either to his or Sylvanus Thomson’s 
criticisms, in the sense in which he may have taken 
them, of the training, pupillage or apprentice 
systems characteristic of the requirements of our 
professional institutions and before reviewing how an 
approach to the problems of increased training in 
research and technical leadership may perhaps be 
met, I will first pass them under a brief scrutiny. 
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The Leading Professional Bodies 

The Institutions about which I wish to speak are 
nine in number, namely, the chartered bodies 
whose representatives form the Engineering Joint 
Examination Board; that is to say the Civil, 
Mechanical, Electrical, Municipal and Structural 
Engineering Institutions, together with the Institute 
of Marine Engineering and the Royal Aeronautical 
Society; and the two bodies who are not yet chartered 
but are companies limited by guarantee, the Institu- 
tion of Chemical Engineers and your own Institution 
of Production Engineers. 

To borrow a word derived from politics, many 
of these bodies originated as splinter groups reflecting 
the growth of a new specialism within the general 
corpus of engineering science. It was the growth 
of steam power and railways, for instance, which 
led to the foundation of the Mechanical Engineers, 
the requirements of the Institution of Civil Engineers 
being at that date too specialised in some directions 
to provide an adequate basis for the certification of 
professional competence in others. You will no 
doubt remember the famous story of Stephenson’s 
failure to gain admission. 

While these splinter groups all had to undergo a 
period of growth and adolescence, they never at any 
time compromised with the standards of professional 
training and conduct derived from older Institutions 
and their traditions. In fact, younger Institutions 
are sometimes seen to be more severe in their regula- 
tions than older ones, your own Institution being 
a case in point in respect, for instance, to minimum 
age at entry. In most respects they resemble one 
another closely. Where they differ it is only on 
matters where there is legitimate room for argument 
as to what constitutes the best training. Since, 
however, these are just the points of greatest interest, 
their differences in approach are for the analyst more 
rewarding objects of study than their resemblances. 
Let me, therefore, dispose of the latter briefly and 
pass on. 

They all consist of Corporate Members, Associate 
Members and Full Members admitted by regulations 
based on bye-laws. They are all governed by Councils 
elected by the Members in terms of a constitution 
laid down by Charters or Articles of Association. 
They all provide for the admission of non-corporate 
members (Student and Graduate Membership). They 
all lay down a minimum age below which, it is 
thought, maturity of judgment cannot be relied on 
sufficiently to justify admission to Corporate 
membership. They all lay down examination 
standards indicative of the minimum theoretical 
knowledge which a professionally competent prac- 
titioner must have. They all schedule standards of 
alternative examination, the successful passage of 
which exempts by regulation from part or all of their 
own. They all insist on a minimum programme of 
training by apprenticeship and/or experience. They 
all arrange that practical and theoretical training 
should be blended and most of them arrange to vary 
the components of the blend between limits. so that 
there is more than one passage to membership. They 
all insist on the maintenance of such limits so that 


494 


some practical training can never be entirely elimin- 
ated, however excellent the theoretical training. 
Broadly, their aim is that a Corporate Member should 
be capable of practising as an independent consultant 
without supervision; a competent member of a pro- 
fessional community. 

So much for the resemblances between the 
Institutions. My interest in the differences between 
them arises from the interacting play of forces in- 
volving Institution, University, apprentice, be he 
student or graduate, and future employer, in so far 
as they affect those higher degrees and diplomas 
in respect of specialisms which provide training in 
research and the development of the essentially new, 
rather than the maintenance or exploitation of the 
old. For upon the essentially new, an important 
component of our future is likely to depend. 


The Biological Factor 

First, I wish to introduce certain factors and 
considerations of a biological nature which rarely 
receive explicit mention. Biologists tell us that one 
of the main differences between man and the other 
animals lies in his prolonged immaturity: the ex- 
tended childhood during which he acquires, by 
adaption and learning, behaviour patterns which 
other species inherit from their parents in fixed and 
invariant forms. Man is thus at an advantage 
relative to other species, in so far as his nature is 
plastic and changeable to an extent unprecedented 
in the biological world, and this plasticity is directly 
dependent upon delayed specialisation and a pro- 
longed immaturity. By this token we must always 
be prepared to accept a certain extended childishness 
or immaturity as the concomitant of a prolonged 
education or training. If a psychological presenta- 
tion of the same general thesis is preferred, I would 
say that ours is a many faceted nature and that our 
total energy does not suffice for the intensive 
development of more than one component at a time. 
So that, on either argument, if a man’s purely 
intellectual development is prolonged from school 
through a degree course and then through a period 
of post-graduate training, he must inevitably be at 
first somewhat immature and underdeveloped in 
those qualities which we call qualities of character : 
resourcefulness and decisiveness, practical ability and 
commonsense. In proportion as his nose is pushed 
harder and harder against the academic grindstone, 
so will this phenomenon be more and more manifest. 

I am frequently struck by a certain naiveté on the 
part not only of gifted students or young employees, 
in whom it is natura], but on the part of employers 
who ought to know better, when this aspect of 
training for a career is discussed. We all know the 
Works Manager or Technical Director who prefers 
young men to have come up the hard way and 
asserts that he gets no satisfaction at all from 
University graduates. ‘“ They seem to think,” he 
asserts, “that they are a sort of privileged class who 
cannot be expected to dirty their hands”. Do 
University graduates think thus? I do not know. 
If they do. where do they get the idea? It is no 
part of a University curriculum and I have never 








yet heard it endorsed by a Professor of Engineering. 
{f they do not, where do their employers get it 
from? I wonder, should there be some foundation 
for the assertion, whether it should be expressed in 
a rather more cautious form. May not such a view 
derive less from a positive expectation of privileged 
status in time to come, than from ignorance that 
a term of life is drawing to an end and that it 
has in time past been privileged? It is clear that 
a young man suffering from such ignorance could 
easily be spoiled and warped by unsympathetic or 
clumsy handling, or the wrong kind of rude awaken- 
ing in the critical year or two following graduation. 
Adaptation to the world of affairs rather than to 
the nursery, school or University can be relied on 
at any age from sixteen to twenty-six or so, which 
leaves plenty of time for two years’ extra schooling, 
a three-year degree course, and two years’ post- 
graduate specialisation, if desired. The personality 
is not rigid at twenty-six; it is merely a little less 
plastic so that adjustments are a little more difficult, 
may take a little longer and ought, therefore, not to 
be much further postponed. 


Economic Considerations 

Next, I wish to discuss various economic factors 
which must play their part in any form of profes- 
sional training. These relate to the deferment of 
earning power in the expectation of a later return. 
It should be the right ambition of every man to 
become economically independent as early as possible 
in his life. One can, therefore, regard an extended 
period of education in three ways. One may say 
that only the expectation of being of increased value 
to the community justifies a man in prolonging his 
dependence upon it. Alternatively, one may say 
that a man who is willing to postpone his earning 
capacity beyond the average age will only do so in 
the expectation of a return on what is a virtual 
investment of his time and perhaps his parents’ 
money. Thirdly, one may say that if an investment 
bringing the expectation of a later return is to be 
made in the education of a young man by third 
parties or the State, it is right that he should submit 
to some initial abstinence for the sake of a later 
advantage. What the economist would require is 
that choice should be as far as possible free to reflect 
some state of market equilibrium between the supply 
of and demand for people with different talents, so 
that they may achieve the same professional status 
in the end though perhaps by different routes: in 
short, that arbitrary regulations should not create 
artificial conditions. Here, the dominating role is 
shared between the employer and the various Insti- 
tutions, for the former controls the demand and the 
latter can impose regulations upon the supply. One 
American oil firm whose directors discussed their 
policy with me described it as follows: “ We reckon 
we need all sorts of engineering standards in our 
organisation, Pass men, Honours men, M.Sc.’s and 
Ph.D.’s; and we reckon it’s up to us to stimulate 
the supply. So we offer $1,000 differential on 
starting salaries between each grade: that means 


$4,000 to a pass man rising to $7,000 for a Ph.D.” 


Dean Hollister quotes statistics indicating that of 
two groups of American engineers, one having had 
five years at a University and the other having had 
three years at a University and two in industry, the 
former group was at an economic advantage of 1.7 
to 1 over the latter in their sixth years. Thus, 
Dr. Compton’s remarks that a new type is felt to 
be wanted in the engineering community is con- 
firmed in the U.S.A. by the most acid test of all, 
the employer’s willingness to stimulate the training 
of that type by a willingness to pay for it in terms 
of an attractive starting differential. 


Effect of National Service 

In this connection we must not forget the economic 
effect of military service with its two years’ com- 
pulsory deferment of earnings for all alike. It goes 
with no prospect of two years’ extended earnings 
at 65 or whatever the retiring age may be in 40 
years’ time; and if 40 years be taken as a normal 
career-time, two years is 5°/, of that whole. True, 
it is the same for all, but if a further two years is 
to be taken up in post-graduate work, and two years 
in graduate apprenticeship on a reduced salary scale, 
then the dice will begin to be rather heavily loaded 
against the higher degrees and diplomas unless a 
fairly substantial salary differential is in prospect as 
the reward of abstinence. Employers who fail to 
recognise and respond to this situation will have 
themselves to blame if, in ten years’ time, they find 
themselves short-staffed with respect to one type 
whose value they have underestimated and whose 
training they have failed to stimulate. 

There will always, of course, be a constant output 
from the Universities of young men who have done 
a post-graduate course because they regard study as 
an end in itself. Many industrialists question the 
desirability of subsidising such careers for two post- 
graduate years on the ground that the list of 
applicants includes some whose eagerness is insufh- 
ciently matched by their talent, and who would 
benefit much more from taking a job in industry. 
Whatever grounds there may be for this view, I feel 
it has a counterpart which the industrialist has not 
yet recognised, namely, our failure to exploit the 
talent which would benefit from post-graduate work 
regarded as a means to an end: an end which it is 
up to the employer to delineate in terms of the 
increased starting differentials which I advocate. 

I now return to the engineering institutions, 
having cleared the above factors out of the way. 
Their high reputations dominate the thinking of 
young professional men whose very proper ambition 
it is to be enrolled as Corporate Members early in 
the course of their careers. They have for some 
time past recognised that student apprenticeship 
is only one of many routes to professional com- 
petence and, thereby, met Sylvanus Thomson’s 
criticism in the sense in which I have taken it as 
quoted by Dr. Compton. All the Institutions en- 
deavour to recognise three broad: pathways thereto : 
student apprenticeship for about five years, at the end 
of which the student who has studied concurrently 
at a technical college sits for a Higher National 
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Certificate exempting from part of the Institution’s 
examinations, the remainder being taken later on; 
secondly, a sandwich system in which four or five 
years’ apprenticeship is interwoven with theoretical 
study in approximately equal proportions, and is 
followed by sitting for a Higher National Diploma 
exempting the candidate from sitting for some more 
of the Institution’s examinations; thirdly, a degree 
course at an approved University or Technical 
College exempting from the whole or nearly the 
whole of the Institution’s examinations, followed, 
where the nature of the subject calls for it, by two 
years’ graduate apprenticeship. Since it is the last 
type of training which is most commonly the prelude 
to a higher degree or diploma, it is the pattern whose 
variants I am primarily concerned with in the sequel. 


Qualification for Institution Membership 

Six factors are generally concerned with qualifica- 
tion for membership: total duration of all training, 
performance in examination, apprenticeship, respon- 
sible experience in the profession, training in research, 


and age. The Institutions differ from one another 
largely in their attitude to the interchangeability of 
these factors. Some of these differences reflect 


features intrinsic in the nature of the technical sub- 
ject; for example, neither production engineering nor 
chemical engineering lend themselves very readily to 
graduate apprenticeship, in so far as it is not easy to 
give practical training which differs very materially 
either from the diploma or degree course which the 
student has completed on the one hand, or from the 
experience which he is expected. to get in employment 
on the other; recognising this, both Institutions allow 
experience in employment to rank as training in 
approved cases. Other differences represent important 
points of principle. Not all Institutions are prepared 
to regard training in research as in any way a 
permissible alternative to graduate apprenticeship. 
Your own Institution, for example, does not 
discriminate between graduate apprenticeship and 
experience, but is not prepared to recognise time 
spent on a higher degree as any substitute for 
the latter. As. however, experience is paid for at 
the market rate (since it does not take the form of 
an apprenticeship paid for at a discount) it leaves 
the trainee under no further economic disadvantage 
over and above the abstinence involved in taking 
his higher degree or diploma. Other differences are 
procedural; for example, Civil Engineers, Mechani- 
cal Engineers and Electrical Engineers, are all 
prepared to grant some remission of their require- 
ments in respect of graduate training in favour of 
those who have taken a Research Degree. The Civil 
Engineers, however, remit one year’s training against 
one year’s research by regulation, whereas the 
Mechanical and Electrical Engineers remit a variable 
amount (not usually more than one year) at the 
discretion of their Councils. Lastly, some differ- 
ences, €.g., minimum age at admission, represent 
preferences which in the ultimate resort can only be 
arbitrary. However, no one who must defer full 
membership till his thirties will be unduly biased in 
his choice of career by the fact that Associate 
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Membership may not begin until 25 in one Institu- 
tion (Mechanical Engineers), or until 28 in another 
(Production Engineers). 

It is interesting to consider how the regulations 
of the various Institutions affect the earning power 
of a young man who takes a post-graduate course 
of research and acquires a Ph.D. according to the 
following model scheme, which does not necessarily 
represent the chronological order of the items, since 
in many cases Military Service may be taken after 
graduation : 


Age at leaving school 18 years 
Military service... aa sit = w 
Degree course 50 ae was a 
Ph.D. course si see i a Cw 
Graduate training or apprenticeship > w 
Age at which full earnings -- 
commence 27 - 28 


The remissions as allowed by the various Institu- 
tions would be as follows, together with the ages at 
which full earnings would start : 

Civil Engineers One year’s remission of training 
by regulation : 26 - 27. 

Mechanical Engineers A variable remission at 
the discretion of Council, not usually in excess of 
one year: 26-27; but possibly two years if the 
individual’s working career is unlikely to be 
associated with workshop practice: 25 - 26. 

Marine Engineers The case is somewhat 
hypothetical as the above career pattern would not 
normally apply. 

Electrical Engineers’ A _ variable remission at 
the discretion of Council, not usually in excess of 
one year: 26 - 27. 

Municipal Engineers There is no provision for 
remission, though the field is not one where research 
training is thought to have much practical value and 
the issue is, therefore, somewhat hypothetical : 
27 - 28. 

Structural Engineers Like Production Engineers 
do not appear to discriminate between experience 
and formal training by apprenticeship: 25 - 26. 
Production Engineers do not appear to discriminate 
between experience and formal training by appren- 
ticeship : 25 - 26. 

Chemical Engineers Where there is no dis- 
crimination between experience and formal training : 
25 - 26. 

Production Engineers Do not discriminate be- 
tween experience and formal training: 25 - 26. 

You will notice that there is some room in the 
above variations upon a common theme for the 
operation of those arbitrary factors to which the 
economist and the administrator would object, as 
introducing an element of bias into what should be 
free choice. The research-minded schoolboy 
hesitating between engineering and physics as a 
choice of primary subject might easily be influenced 
by an economic penalty attached to the one rather 
than the other. His engineering-minded counterpart 
hesitating between research, production, design and 
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maintenance might equally be influenced by one 
specialism rather another in terms of a maintained 
fluidity of choice. 


Evidence of Experiment 

Reviewing the various policies expressed in the 
regulations of the Institutions, I note with satisfaction 
the following, each of which strikes a note of 
originality and indicates the extent te which they 
are experimenting, albeit cautiously, in their attitudes 
towards research training : 

l(a.) The willingness of the Electrical Engineers to 
‘adopt’ graduates from the schools of the other 
sciences, e.g., physics, who have settled into the 
electrical engineering industry, and to admit them 
to Corporate Membership subject to suitable safe- 
guards. 

(b.) The efforts which the Mechanical Engineers 
are making to persuade physicists to become engin- 
eers. 

2. The willingness of the Electrical Engineers to 
place qualifications for admission on to a seven-year 
minimum basis, so that a number of alternative path- 
ways to professional status lead to the same goal over 
the same period. 

3. The willingness of the Mechanical Engineers 
to recognise the final career pattern, e.g., research, 
to which a graduate has committed himself, and to 
assess his professional competence in terms of that 
pattern and not some other and hypothetical pattern 
irrelevant to his actual circumstances. 

4. The willingness of the Civil Engineers to allow 
research experience to count in substitution of 
training by apprenticeship, by regulation rather than 
by discretion, thus enabling the potential research 
student to know exactly where he stands in advance 
of committing himself. 

5. The willingness of the Royal Aeronautical 
Society to recognise that specialisation in research 
has a status in its own right, and that experience 
in research must rank equally with line production 
or workshop practice as ‘ training ’. 

I have no doubt that all the Institutions who feel 
the incidence of the problem will in course of time 
feel their way towards a substantially common 
solution thereof, and that their various regulations 
will come into line with one another finally. 


Length of Academic Training 

I come now to that factor of the problem 
represented by the Universities. In this context I 
am going to tilt a lance against the practice of 
awarding a Doctorate to one form and one form 
only of post-graduate specialism—research. I refer. 
of course, to the Ph.D. degree awarded for so-called 
“ original ” work done in the course of completing a 
post-graduate training in research. A Doctorate in 
England, though Continental practice differed. 
was originally inspired by the same sort of ideals 
as that now determining the qualifications required 
for professional status. Its possessor was recognised 
as a competent practitioner capable of independent 
existence without supervision: one in whose hands 
the training of other practitioners could safely be 


left. As evidence for justifying such an award, the 
applicant was expected to be able to submit a 
corpus of original published work on the merit of 
which his competence and ability could be judged, 

Universities differ from one another and so do 
their faculties, but this is broadly the basis which 
is common to the conception of an LI.D., a D.D., 
a D.Litt. and, be it noted, a D.Sc. 

The Ph.D. student thesis manifestly fails to reach 
this standard in general. Again, we have to make 
allowances for differences between Universities, but 
we have also to recognise that a Ph.D. may imply 
no more than a three years’ degree course with Ist 
or 2nd class honours, followed by a research exercise 
carried out under supervision on a problem set with 
the express intention that it shall be soluble within 
the time limit. A curious consequence of this is 
that the depression of the Doctorate standard in its 
form of Ph.D. has had the effect of raising the 
standard of the D.Sc. to what many feel to be an 
unnecessary level of achievement. 

All theoretical work must, of course, be accém- 
panied by its counterpart, practical work. Two 
years training in research should, therefore, clearly 
include a practical exercise in the form of solving 
a set problem, a problem to which the answer is 
at first not properly known, and which will give 
some insight into honest enquiry methodically 
undertaken. In very much the same way one would 
expect that a post-graduate course in Chemical 
Engineering or Production Engineering should in- 
clude the design of a piece of plant on the one 
hand, or the layout of a machine shop or assembly 
line on the other hand, conceived as practical 
exercises. It seems to me quite wrong, however, that 
the thesis of the research student, which may be, 
and often is, little more than a practical exercise, 
should gain him a Doctorate, while the practical 
exercises of the chemical engineer or the production 
engineer should gain them no more than a Master’s 
Degree or a Diploma. Here is a clear case of that 
unnatural bias, inhibiting free choice, to which the 
economist and the administrator would instinctively 
object. In this instance the factor would be 
sociological rather than economic, namely, the 
spurious valuation put upon an academic title. 
We all know why the Ph.D. degree’ was 
instituted. It was imported from the Con- 
tinent after World War I in order to render 
post-graduate work in England competitive with 
post-graduate work on the Continent, both for 
British students, on the one hand, and as an attrac- 
tion to American students seeking to round off their 
education in Europe on the other. In the first 
instance, it was intended to apply to the field of 
pure science. It has spread thence to technology 
where I do not feel that it is at home. From 
technology it has dispersed further and now affects 
arts faculties. 


Readjusting the Educational Pattern 

Is it not time we conceived our educational pattern 
in terms of home requirements? It seems to me that 
if two men differ by only one year’s University 
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training, then they remain the same sort of 
“creature”. But with a difference of two years’ 
training a real difference between them begins to 
emerge and to colour their careers afterwards. This 
suggests to me that we ought to think of University 
titles as dependent upon whether academic training 
has lasted three, five or seven or more years. The 
corresponding degrees would be those of Bachelors, 
Masters, or Doctors, for I do not think a Doctorate 
should normally be won on less than seven years’ 
work. All three produce valuable types of student 
and we need them all, though for different purposes. 
In the engineering sciences the Bachelors would be 
the raw material for careers which are to be con- 
cerned with maintenance, line production, or design 
in the field of standard practice. The Masters 
would be the raw material for the specialist teams, 
research workers, designers, in the field of essential 
novelty and production. Among them I would in- 
clude those qualifying with double degrees in, say, 
economics superimposed on engineering, or chemical 
engineering superimposed on_ engineering or 
chemistry. The seven-year men would provide the 
thinkers and theorists. Lest gifted students, the 
authors of truly original theses, should read these 
words and find them depreciatory, I would hasten 
to append the following qualification. I see no 
reason why a research thesis submitted for a Master's 
Degree should not from time to time be honoured 
with a Doctorate. If, in given circumstances, the 
primary degree had been a four years’ honours 
course and the research problem had required three 
years or more, with unexpected difficulties overcome 
by truly original sustained effort in a field of 
genuine novelty, as I am sure some of the present 
Ph.D. theses in fact demonstrate, then certainly a 
Master’s Degree and a Doctorate could be won on 
the basis of the same thesis being submitted for 
each. But it ought to be a rarity, not an average 
expectation. 

I now return to my main subject. In order to pre- 
vent any possible misunderstanding as to what I am 
and am not asserting, it is perhaps desirable at this 
point to tabulate my views explicitly as follows : 

1. Many undergraduates read subjects such as 
History, Law, Classics or Modern Languages, not 
with a view to becoming historians, lawyers. 
archeologists or interpreters, but because of the 
general benefit to the mind and personality which 
results from three or four years spent at a University 
on studies of these kinds. 

2. By the same token, I am asserting that two 
post-graduate years spent on _ research, or a 
specialism, are an excellent training for a man who 
is going to be engaged on invention and develop- 
ment: the specialist in novelty. I am not advocating 
a vast extension of the numbers of men now 
engaged on research, nor do I wish to discriminate 
between research and other forms of specialisation: 
it may very well be that what we need is not more 
research but the better application of the known 
results of past research. I confine myself rather to 
the belief that if the latter is what is wanted, then 
the man with five years at the University will be 
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good raw material out of which to build the 
inventive teams. 

3. I imply no criticism of present methods of 
training. I am not arguing that the five-year man 
is in any sense the intellectual or moral superior of 
the three-year man. I do assert that they are 
different species and are needed for different 
purposes. In particular the five-year man is required 
in larger numbers than at present. No man, how- 
ever, will submit to the rigours of abstinence unless 
there is a prospect of reward; it is not a question 
of one man being worth more than another; it 
concerns matching supply to demand by an appro- 
priate market rate. And first the employer must 
create the demand out of a conviction that the 
supply is a necessity. 

A possible concomitant of some such reorientation 
of the professional approach to technical education 
could be conceived along the lines of a simplification 
of the various Institutions’ attitudes towards graduate 
apprenticeship and training. On the basis of a 
formula requiring four years industrial activity 
altogether, the requisite qualifications for professional 
status could then be more or less uniformly: three 
years’ degree course + two years’ apprenticeship + 
two years’ experience in responsible employment or 
three years’ degree course + two years’ post-graduate 
work + four years’ experience in specialist employ- 
ment. 

This would remove all factors biasing freedom of 
choice in response to “market rate” and career 
prospects. I can only hope that one day it may 
come about. 


Post-Graduate Research 

Two other topics are frequently discussed among 
those interested in this subject. The first is the 
desirability of arranging for post-graduate research 
to be done within the framework of industry instead 
of within the framework of the Universities. The 
desirability of this seems to me to depend on how 
seriously industry itself is prepared to take this 
suggestion. If they were to take it as seriously as 
they take their apprentice schools, then it might 
be a very good feature of some future system. I 
do not, however, believe that industry is at present 
in a position to give training in research, including 
the necessary supervision and setting of problems, 
and in the absence of proper provision for training 
I do not believe that a couple of years spent in 
this way would be the equivalent of the same time 
spent at a University. 

The other topic relates to the desirability of 
sandwiching some industrial experience in between 
graduation and the commencement of some post- 
graduate work. This proposal turns on two issues. 
First, whether it is intrinsically desirable and. 
secondly, whether it is economically possible. As to 
whether it is intrinsically desirable. I am not entirely 
convinced that this is so, and my academic friends 
do not as yet speak with one voice. It seems to 
me that the value of post-graduate work is in part 
at least due to the opportunity it gives for reflection 
and, to some extent, relaxation from the time 
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schedule which is imposed by an examination 
system. I do not believe that the best work is done 
with one eye on the clock, and I believe that a 
scholarly approach to a new problem during the 
course of a period of post-graduate training may be 
an important factor in contributing to that reorienta- 
tion of outlook which I think post-graduate work 
produces. As to its economic possibility, I have even 
deeper doubts. It means that a man would be asked 
to accept a financial sacrifice in order to live on 
a maintenance allowance as a student, after he has 
enjoyed a substantially higher salary in industry and 
at a time when he is quite properly thinking of 
settling down and getting married. The Depart- 
ment of Scientific and Industrial Research has 
recently recognised that it has a contribution to 
make to this problem and will shortly be expressing 
its willingness to make maintenance allowances at 
an increased rate to those who return from industry 
to the Universities for a research degree. I 
personally feel this to be a somewhat forlorn hope, 
but it will enable the Universities to experiment with 
the idea, and that is a good thing. Both these 
problems, however, turn upon novel procedures and 
involve a certain unorthodoxy of approach. For the 
purpose of this lecture, I am more concerned with 
getting the best out of our systems such as they 
are, rather than proposing new ones. 


A Disturbing Picture 


Lastly, I consider those who are receiving 
specialist training in the subject of direct concern 
to your Institution—production engineering, Three 
courses are available in the United Kingdom and 
three more are under contemplation : 

A one-year course at Newcastle. 

A one-year course at Birmingham. 

Part of a two-year course at The College of 

Aeronautics, Cranfield. 

The students currently registered for these courses 

are as follows : 


At Newcastle ... 2 
At Birmingham ... 12 
At Cranfield 11 in equivalent student years 


Teal .. @ 

Now these figures suggest to me that one of two 
situations has to be faced : 

Either Production Engineering is a ‘phoney’ 
specialism having no true content outside the general 
corpus of Mechanical Engineering and not lending 
itself to specialist study on academic lines; 

Or something is woefully wrong with the social, 
economic, professional and academic approaches to 
the subject of training therein if only three schools, 
training 25 students, represent the sum total of 
effort now being expended upon the production of 
specialists in a vitally important branch of our most 
nationally important industry. 

I find it difficult to believe the first alternative 
in respect of an Institution such as your own with 
nearly 10,000 members. I am driven to the second, 
therefore; something is badly wrong. 


Does it lie with the Universities? Apparently 
not, since they are clearly willing to arrange 
courses but find difficulty in obtaining students to 
attend them. 

Does it lie with the regulations of your Institution ? 
Apparently not, for they are liberal so far as concerns 
any economic disability which they impose upon 
graduate students. 

Does it lie with the status of your Institution, in 
so far as you, together with the Chemical Engineers, 
are a younger body than your peers and have not 
yet been honoured with a Royal Charter? Ap- 
parently not, since the Marine and _ Structural 
Engineers were only Chartered in 1933 and 1934, 
being then 44 and 26 years old, respectively. They 
were then 11 years older and 7 years younger than 
yourselves, and, therefore, of comparable status when 
Chartered, yet under no contemporary disability that 
their histories record. 

Does it lie with the students? Apparently not, 
for they sit for your examinations in some hundreds 
and many more apply for membership on qualifying 
by means of exempting alternatives. 


Convincing the Employer 

I can only attribute it myself to the invincible 
reluctance of the present day employer towards pay- 
ing a specialist enough to make it worth his while to 
specialise; and I take it as symptomatic of the fact 
that even at this late hour the employer is uncon- 
vinced of the value of the academic approach to 
technical education. In this sense, Sylvanus 
Thomson’s criticism in the sense in which I think 
Dr. Compton quoted it remains alarmingly true. 

1 am fortified in the views which I express by 
study of the lives and careers of the great engineering 
pioneers, whether they be orthodox or unorthodox. 
One feature always seems to me to shine through 
their work—a scholarly and studious approach to 
their problems preceding and following the intuitive 
flash that indicated its solution. Always they 
mastered the theory, so far as it was known, of the 
field in which they were working; there was nothing 
amateurish or slapdash about them. In so far as 
genius lies in an infinite capacity for taking pains, 
they had it. Now we exploit genius, but we cannot 
produce it. What we can produce is training for 
the very competent, and the more competent they 
are the more is it worthwhile to give them the 
benefit of that extended training by which even genius 
can profit. 

In this context it is interesting to consider the 
latest of a long and distinguished line: one, in the 
words of an official report, “whose name in the 
annals of engineering comes after those of Watt. 
Stephenson and Parsons, only for reasons of 
chronology or alphabetical order ”’—Air Commodore 
Sir Frank Whittle. 

Sir Frank Whittle’s career does not quite follow 
the patterns I have discussed in this lecture, for 
two reasons. Firstly, his primary training was as 
an officer in the Air Force on to which his academic 
training was superimposed later. Secondly, he had 
a habit of gaining permission to shorten his courses 
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in recognition of a precocious mastery of their sub- 
ject matter. Even so, however, he must be credited 
with five academic years. Of his training and its effect 
on him he writes at one point: “It would be 
difficult to overestimate the value of the engineering 
training | received from the R.A.F., particularly at 
Cambridge,” and again: “1 had the advantage of 
coming more or less fresh from the University with 
the added qualification of having worked under 
Professor B. Melvill Jones on aerodynamics 
research”; and of his colleagues “Our engineering 
recruits were very young and relatively inexperienced, 
but they had high academic qualifications. In my 
eyes their limited practical experience was not a 
disadvantage”; and again: “Hawthorne, Bone, 
Feilden and I, were all first-class honours men of 
Cambridge. Hawthorne had also taken his Doctor’s 
Degree at the Massachusetts Institute of Technology, 
so he had quite exceptional academic qualifications 
and several of the others had equally high qualifica- 
tions. I think I can fairly claim that the quality 
of this team in proportion to its size was without 
its match within the whole of the United Kingdom ”’. 

Now it is sometimes argued that teams of this 
kind are not practical; that the training which 
enables them to make their quite unique contribution 
to the future is not suitable for practical men. 

I would like to ask any proponent of this view, 
in how many senses he is prepared to construe that 
word “ practical”. Is it to be given so narrow a 
meaning that it is to be denied to any pioneer who 
succeeds in practice in achieving what has never 
been done before ? 


And if any here be tempted to say, “Ah, but we 
are production engineers, it is only in that narrow 
use of the word that we are interested,” I should 
reply “Do you then think so little of your craft 
that you conceive it as holding no place for the 
pioneer ? ” 


Conclusion 


At the outset of this lecture, I listed half-a-dozen 
very big advances with which the production 
engineer will be concerned during the next quarter 
of a century, and I revert to them in my conclusion. 

The engineers who are to hack their way through 
the jungle of difficulties presented by developments 
of the type which I mentioned (75,000-ton presses 
and so on) will need a broader scientific background 
than his colleagues engaged on maintenance, line 
production, or design outside the field of essential 
novelty. This cannot be provided within the frame- 
work of a three-year degree course and a two-year 
apprenticeship. I do not mean, of course, that if 
a man who plans to study for three years can be 
persuaded to study for five, then the extra two 
years will convert him into a Whittle. That would 
be nonsense. Genius is born, not made. But the 
five-year man will be an invaluable member of the 
backing-up team for a Whittle, and under modern 
conditions I do not believe that inspiration alone 
can carry a really difficult project through to finality; 
it entails team work. Moreover, many projects are 
of the kind where the team alone, without any 
unique leader, may achieve invaluable results. 








His Royal Highness The Duke of Edinburgh revealed a practical interest in many of the exhibits during his visit to the 
Production Exhibition at Olympia. 
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That many very distinguished industrialists will 
disagree with me, I know. “ Give us the graduates,” 
they will say, “ and we will train them.” And so they 
will—train them into superb exponents of the very 
best that now is; engineers who will take novelties 
conceived by others and develop them to the highest 
perfection; but not into men who will batter their 
way into novelty, through novelty, and out again 
the other side of novelty to new fields of standard 
practice dominated and controlled for the future. 
It is in the belief, shared by critics far more dis- 


tinguished than I, that the special training of such 
creative engineers is of immense importance to our 
future welfare, that I have had the temerity to 
make these somewhat provocative remarks. I do 
not presume to offer you solutions. It is the function 
of the amateur and the layman to propose problems, 
not to solve them; that is the proper function of 
the professional expert for whose competence I have 
the highest respect. I have only stated your problem 
and there I must leave it; for that is as far as a 
layman should properly go. 





DISCUSSION 


HE CHAIRMAN said this was a very important 

occasion for at least four reasons—first, there were 
important people in the audience; secondly, this was the 
first Paper in the Conference series; thirdly, it was one 
of the Institution’s named Papers; and fourthly, they had a 
very distinguished speaker. 

The Institution had sought to bring together for this 
Session a reasonable balance between the practical and 
the theoretical Many people were present who were 
deeply interested in education, and the Institution itself 
had the subject very much at heart. Interest in this Paper 
had been very great and that, together with the fact that 
there was such a large audience, must be a source of 
inspiration to Lord Halsbury, who had, in fact, remarked 
upon the presence of so many people. 

It was scarcely necessary to explain who Sir Alfred 
Herbert was; all production engineers, and many outside 
the range of production engineering, knew that he was 
one of our great industrialists. Now over 80, he had 
apologised for not attending at the Session, but age pre- 
vented him from travelling freely. When he had been 
asked, some years earlier, whether he would permit his 
name to be associated with one of the named Papers, Sir 
Alfred had agreed on the basis that the subjects chosen 
should be as wide as possible. The title of Lord Halsbury’s 
Paper would undoubtedly be very satisfactory to Sir Alfred. 

The CHAIRMAN said he knew Lord Halsbury in two 
or three capacities—first, as a hard hitter who expected 
to be hit in return. On this occasion he expected to be 
hit hard but that, of course, was one purpose of the 
Conference, and if Lord Halsbury could stimulate discussion 
and finally create agreement they would be well satisfied. 
Lord Halsbury was a distinguished man of science, well- 
known as Managing Director of the National Research 
Development Corporation and was, too, a man who could 
talk about such things as computors in a language which 
could be understood. He was a man who thought deeply 
on such problems as those of higher technological education, 
and the Institution was delighted that he had chosen this 
particular subject on which to open the Conference. 


Dr. W. Abbot, C.B.E. (Federation of British Industries), 
opening the discussion, said he stood before them as a miser- 
able Ph.D. Lord Halsbury had trailed his coat and many 
would wish to tread on it. He would confine his remarks 
to that part of the lecture on which he could speak 
with some knowledge. They had listened to a most 
valuable contribution to a many-sided problem and the 
analysis had seemed to him both accurate and timely. 
He would restrict his remarks to one facet only: “ Why 
is production engineering, as a group of specialist subjects, 
so feebly represented in our Universities and colleges? ” 

It was right that they should not expect undue 
specialisation at the undergraduate level; already there 
were at least five divisions—civil, mechanical, electrical, 
chemical and aeronautical—and before accepting more the 
Universities would ask: “‘ Will your proposed course impose 
the same mental disciplines on our students and what do 
you suggest that we jettison from existing courses?” He 


thought that the presentation of the case to the Universities 
was a responsibility for the Institution, and he knew that 
the Institution was very conscious of this problem. 

At an informal meeting some years ago—during the 
War, presided over by Sir Charles Darwin—this issue was 
fully discussed. Some who were at that meeting were 
in the present audience. It was generally agreed at that 
meeting that the subject of production engineering lent 
itself more properly to post-graduate study, when the young 
engineer could come to it with his scientific foundations 
firmly established. But it was precisely at the post-graduate 
level that the situation was most disturbing, for the 
volume of work carried cut at our major centres of learning 
was altogether too small. 

He thought it necessary to guard against the assumption 
that because planned courses were not available on a 
sufficiently large scale in Universities and Colleges, nothing 
was being done. That was not true. Up and down the 
country individuals were advancing the frontiers of the 
technological field with considerable success. He need 
mention only the fields of surface measurement and 
measuring equipment generally. They must be fair about 
this issue. 

Dr. Abbot gave an illustration of an attempt made in 
the past to assist by educational provision one important 
section of the engineering industry. He would not say 
which branch of the industry—they would probably guess 

but Government policy had been to establish a number 
of National Colleges in which education and research went 
hand in hand, and where one might look for advanced 
specialist instruction. The policy was also to develop 
post-graduate departments in specific Universities through 
the University Grants Committee. One example of this 
development was the College of Aeronautics. The Ministry 
of Education proposed at least 12 years ago to this 
engineering division that a National College should be 
established to provide that branch with a small number 
of highly-trained technologists—not more than 10 or 12 
a vear It was to be similar to a college which existed 
at Dresden and which supplied German industry in this 
field with a small flow of highly-qualified people. 

It had been his duty at the time to discuss this with 
industry, the only proviso being that industry and the 
State should bear the cost, fifty-fifty. The proposal was 
given full ccnsideration and, after many discussions, it 
was rejected by industry, no doubt for what industry 
thought at the time to be very good reasons. One 
industrialist asked: ‘“ Where will you get the staff? 
Whoever you select we shall take from you by offering 
a higher salary”. , 

He had to admit that this branch of the industry 
flourished and had full order books for years ahead; it 
could sell its products in any market of the world and its 
products were among the best produced anywhere, despite 
the absence of a college devoted to its interests. This 
was a case in which industry had decided to “go it 
alone ’’, and had won. : 

Could this continue? Could industry generally continue 
to “go it alone” ? Could it do without a specialised 
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college or a specialised department in a university; could 
it keep in the lead in the future by making full use of 
the services of the national research establishment and 
such organisations as PERA? Was that enough? That 
was the problem and there was no easy answer. 

On the face of it, an industry needed strong research 
facilities in order to maintain itself, and if these were 
available it seemed that the major problem was to staff 
them with young men having the best possible scientific 
and technological equipment. It was a tact that colleges 
had been equipped and staffed in this country on a 
remarkable scale for production engineering. Recently, a 
number of polytechnics had offered full-time courses in 
London and the response had been so feeble that the 
courses had had to be amalgamated and the attempt written 
off as a failure. That was a sorry state of affairs 

In his assessment of the situation he would say that 
the Institution had not failed, nor had the Universities 
and the Colleges, because the facilities waited, ready to 
be exploited. Nor had the Ministry of Education failed. 
If blame were to be allocated—and he was not prepared 
to allocate it—it must rest with industry, partly because 
it was unwilling to use the facilities which had been made 
available—and were still available—to a sufficient extent 
and, equally, was unwilling to recompense adequately 
young men who would be willing to meet the cost of 
special training if financial recognition could be assured 
them. He thought this problem outweighed all others 
in its effect on the national wellbeing. They owed a 
great debt to the distinguished speaker for bringing it to 
their notice with all his logic and eloquence. 


Lord Halsbury, in reply, said that he had spoken 


as 
an analyst and that the function of the analyst was not 
to assign blame but to determine cau;:es and their effects. 


In determining action, it was necessary to be clear about 
what sort of action would produce what sort of result. 
If, as he believed, employers were fundamentally 
uninterested in or unconvinced of the need for the type of 
men specialist training in production engineering would pro- 
duce, then the task was clear: they had to be convinced, and 
the instrument of conviction was propaganda—the written 
and spoken word, or lectures by such as himself. That 
was all that could be done with a man who 
convinced. 
convinced. 


was not 
It was no good blaming him for not being 


_ Mr. R. E. Mills (Senior Designer, Bristol Aeroplane 
Company, Ltd.), said he could describe himself as a 
designer when production engineers were being criticised, 
and as a production engineer when designers were being 
criticised, and he could speak from the young man’s point 
of view. 

Lord Halsbury had referred to what he described as 
the fable of the graduates who were unwilling to dirty 
their hands, and he had asked the question: ‘“ What is 
a practical man?” In production engineering, a practical 
man was a person with three main qualifications—techno- 
logical knowledge, practical skill and crafstmanship and 
deep knowledge of human relations. If they were to 
consider higher technical training, they should bear in 
mind the training of surgeons and physicians ; they had 
both theoretical training and training in manual skills. 
The training of which he had heard in their industry, 
on the other hand, did not seem to deal with manual 
skills. 

Production engineering was not all conveyor belt work; 
they had the few off, the small batch, as well. In that 
respect, as they knew, the manual skill was lacking, and 
until such training was provided, they would continue 
to have trouble. It was not necessary that everybody in 
industry should be able to talk and write figures; even 
in design, the practical man started by guessing the answer 
and applying the theory afterwards. The practical man 
in production engineering was a similar individual, and 
they needed a course which would produce such a man. 


Lord Halsbury said he was grateful that the comments 
had been made in that way because it enabled him to 
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reply with an illustration. The question: “What is a 
practical man?” was incompleie; it should be qualified 
so as to ask: “ Practical at what?’ Did Mr. Mills mean 
practical at solving a research problem or practical at 
running a machine shop? They were two entirely different 
fields, and one could not be judged by the other. Mr. Mill; 
claimed that indus stry lacked men with skills required 


for the jobs where they wanted “only a few off.” Lord 
Halsbury knew of a firm wiih that difficulty. What 
was the approach? The firm studied the problem and 


said: “We have to learn to do wi.hout the manual 
skill; we have to make an electronic computor to control 
a machine tool so that we shall not need that high manual 
skill” 

What sort of people did they want for such an 
enterprise? Not the machine shop manager; he might have 
spent a lifetime in learning to cut gears with machine 
tools, but that would not help him to make an electronic 
computor which would do the job. They needed physicists 
and research engineers. It was not a question of guessing 
the answer and applying the theory afterwards; it was a 
question of hacking a way through a jungle of difficulties. 
Was it to be suggested that a man who succeeded in 
doing that was not a practical man? It was no good 
referring the problem to the practical man in some other 
field. The man who succeeded in finding his way through 
those difficulties would produce aatkinn which might not 
be the final production version—but that did not mean 
that he was impractical. 

Lord Halsbury suggested that industrialists were com- 
mitting the mistake which the Civil Engineers committed 
100 years ago, when they told George Stephenson that 
he might have invented a steam engine but he was still 
not an engineer. Within the general corpus of engineering 
science there was room for specialisation, and if two young 
men wanted to plan a career, one might wish to specialise 
in line production problems and the other might wish 
to go into research. Was the man who wished to enter 
research to be placed at an economic disadvantage com- 
pared with the man who entered line production- merely 
because it was a different kind of specialism? 

That was the task—to place research and development 
of novelties for the future on to the same level of practi- 
cality as they placed line production or maintenance. It 
was true that the man who spent his life in research was 
not a practical man in running a machine shop, but he 
was a practical man in doing the problems which would 
revolutionise the machine shop; he was practical in one 
field but not in another. It was no good complaining if 
a man was not qualified to do a job which he was never 
going to be asked to do. All that the economist and the 
administrator would ask is that young men should be 
free to choose and that there should be no arbitrary 
discrimination between one field of specialism and another. 


Mr. S. A. J. Parsons (Principal, Wellingborough 
Technical College, and Chairman of the _Institution’s 
Membership Committee) said he had been rather depressed 
by the lecture and he hoped that he could remove any 
possibility from people’s minds of their thinking that pro- 
duction engineering was doing nothing. Lord Halsbury 
had mentioned three Universities which were undertaking 
production engineering studies, with a total of about 36 
students. But in one locality, of which Mr. Parsons had 
experience, in addition to the University there was a large 
College of Technology. It was surprising that, in dealing 
with this important problem of higher technological 
education, Lord Halsbury had omitted to mention these 
Colleges of Technology. In such a local college there were 
hundreds of men taking courses identical to those of the 
Universities—except that these were part-time, day-release 
students and some were quite elderly men in their thirties ! 
Each evening, many more hundreds came to study. 

Mr. Parsons said he was sympathetic towards the 
Universities, for they were trying to give post-graduate 
work, but it must not be thought that was the sole means 
of educating production engineers. The technical colleges 
had an important contribution to make, with part-time 
day-release and evening study. 

The Ministry of Education were taking an active interest 
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in the development of this work and, in fairness to the 
Ministry and to the colleges, they should recognise that 
this work was very important to the country. While he 
was glad to see the post-graduate work of the Universities, 
he felt that at present production engineering was biased 
in favour of part-time education. That might not be so 
in the future, but at the moment the man who was on 
the shop-floor for part of the working week and in 
attendance at the local college for the rest of the week 
would benefit production engineering far more than would 
the man who spent the whole year at the university. 


Lord Halsbury replied that there was not as much 
difference between Mr. Parsons and himself as Mr. Parsons’ 
remarks indicated. The words he had used in his lecture 
were: “ Thirdly, a degree course at an approved University 
or technical college”. He would be the last person to 
depreciate the value of the technical college. Indeed, for 
a long time he had been arguing for increased facilities 
to be placed at their disposal, for they had a great con- 
tribution to make. If, however, there were to be a func- 
tional distinction between the man who did a three-years’ 
full-time course at a University and what he termed “ The 
five-year man”, they must recognise that the five-year 
type came primarily from the Universities rather than 
from the technical colleges. 

He had never suggested that production engineers were 
not being turned out in the three-year type. In fact, he 
had said that they were. It was not the willingness of 
young men to join the Institution which bothered him; 
indeed, the Institution was 10,000 strong and young men 
were qualifying for membership by the hundred, either 
by means of the Institution’s examinations or by alterna- 
tives—and, in many cases, the alternatives were the 
diplomas and specialist courses provided by technical 
schools and colleges of technology. But, generally speak- 
ing, after qualifying, that type did not go on to two or 
more years’ specialist study. If the speaker would accept 
that reminder of what had been actually said in the 
lecture, he would find that there was probably not much 
difference between their points of view. 


Mr. B. H. Dyson (General Works Manager, Hoover, 
Ltd., and Chairman of the Institution’s Research Committee) 
challenged Lord Halsbury’s comment that industry was at 
fault in not encouraging the University-trained men. Ii 
that were so, why did they so often hear industrialists 
say that the problem was to fill the posts which already 
existed? If these men were not going into industry because 
the remuneration did not attract them, where were they 
going? Looking around the country, he could see no 
sphere which stood head and shoulders above industry 
because of an influx of these young men who would not 
enter industry ! These men did not appear to be in 
politics—perhaps because, there, it was difficult to get an 
increase beyond £1,000 a year ! Industry was certainly 
willing to pay much more than that. 

He wanted to mention some of the problems of production 
engineering in using University- -trained men, particularly 
in research. His organisation had tried to make it attrac- 
tive for these young men to join, but often the experience 
was that they lacked the ability to get things done. They 
were excellent at investigating a problem—whether it was 
a research laboratory problem or a problem of the work- 
shop floor—and making a fine, analytical assessment. They 
were often good at preparing a constructive report on what 
they found. But where so many of them failed was in 
trying to put what they had recommended into operation 
and in getting the job done. 

Perhaps industry was expecting too much. Should it 
be the task of industry to give these men more training 
before it could expect them to get a job done—and this 
was where the question of remuneration arose—or was 
there something lacking in the universities? Much of the 
advanced study and qualification in production engineering 
was required in the technical sphere at management level, 
and at that level he was sure that industry was willing 
to pay a higher “ rate for the job”’; but did Lord Halsbury 
feel that the University-trained man had practical experi- 
ence, the industrial experience, the knowledge of hgw to 


apply at the management level within industry what he 
had learned in his University studies? 


Lord Halsbury replied that he joined issue once more 
with the use of the words “at fault”. It was not tor 
the analyst to find fault; his task was simply to find the 
connections between things. He did not say that industry 
was wrong——merely that industry was unconvinced. That 
meant that he and industry did not agree, and it did not 
follow that he was necessarily right. That was the crux 
of the problem—he was unconvinced of industry’s case 
and industry was unconvinced of his. It was no good 
arguing about some other problem. 

He would like to see an attitude survey by one of 
the groups which studied industrial psychology into the 
actual attitude of graduates. It seemed to him that this 
attitude was too much a matter of guesswork. A few facts 
in this field would be of great assistance. He did not 
know whether University graduates were as some people 
asserted. It was a universal human characteristic to 
remember isolated incidents which stood out from the 
background of the average and there was a tendency to 
criticise the average in terms of those isolated incidents. 

When a couple of dozen graduates of the type who were 
said to be no good at getting a job done, were placed 
with a man like Whittle, working on a first-class project 
with great enthusiasm, the result was a jet engine which 
industry had previously been unwilling to develop. Com- 
putor control of machine tools depended on the construction 
of electronic computors, and the whole of this fascinating 
development, both in America and in this country, had 
been done by the University graduate type who was said 
to be no good at getting things done. Industry had taken 
it up afterwards. 

Had Mr. Dyson been round some of the atomic energy 
establishments and seen the research laboratories at Harwell, 
which were themselves major industrial undertakings? 
These were what University types produced when given 
their heads. When young enthusiasts were put on a 
first-class job with a first-class team leader, they produced 
very good results. 

If one took a pair of twins and separated them at the 
age of 16, making one a student apprentice and sending 
the other to a secondary school and University, what would 
one expect to find? At 17, the apprentice would be 
more a man of the world and at 18 that difference would 
be even more marked. Two years’ military service would 
help to reduce the difference. At 21, one would have 
finished his apprenticeship and would begin his military 
service, while the other would be at a University. As 
they went on through life, they would become increasingly 
different as types. At 25 or 26, when one was taking 
post-graduate courses and the other was taking the Insti- 
tution’s examinations, they would be quite different people. 
When the University boy entered industry he would at 
first be rather lost, for example, while his twin would 
have been at home there for 10 years. 

Which, however, would make the better contribution 
if asked to work in the field of essential novelty in 10 
or 15 years’ time? Education did not finish at the age 
of 25; education went on throughout life. Viewed retro- 
spectively from 45, would a certain immaturity at 25 or 
so seem an important factor in a man’s career? 

From this point of view, he thought that industrial 
opinion, as very well expressed by Mr. Dyson, was curiously 
naif. The situation was so natural that he was surprised 
at anyone being surprised by it. 


Professor J. V. Connolly (The College of Aeronautics, 
Cranfield) said that as the perpetrator of the “ outrage ” 
of inflicting post-graduate production students on industry 

probably to the largest extent in this country so far— 
he expected to be shot at. There had been a great deal 
of confusion about the “ University type’ and what Lord 
Halsbury meant by “ post-graduate people”. The funda- 
mental misconception was to assume that a man could 
be an advanced worker in these production subjects with 
little more than the basis of a Higher National Certificate 
or pass degree course and a few years in a limited range 
of work in a limited field of industry. Nevertheless, only 
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the man with outstanding inherent mental ability would 
produce outstanding results, regardless of how he was 
trained. 

The number of post-graduates in this field was ridiculously 
small, relative to the problem. It was clear that if The 
College of Aeronautics, which dealt with (say) 50 firms 
in one industry, was producing something like half the 
total number of production specialists, the rest of industry, 
which was composed of some 60,000 firms, was pro rata 
doing nothing like the same amount. He was by no means 
convinced that the market was saturated, because at the 
end of the present year, even in the aircraft industry, 
there were three or four jobs available to each student. 
Although the work had been going on for only five or 
six years, it was clear from the careers of many of the 
students that in a short time they had become junior 
managers, some of quite big enterprises, at a speed which 
could not have been achieved by people taking the short, 
three-year University course alone. 

None of the speakers had mentioned having experience 
of post-graduate production people and perhaps they were 
talking of University graduates as a class and not thinking 
of students who had been on post-graduate production 
courses. There should be a detectable difference between 
the two classes and if anyone present had taken men from 
Professor Connolly’s or Professor Matthew’s courses, it 
would be interesting to hear his comments. Professor 
Connolly knew the comments of industry on men from his 
course and was quite happy about them. His only worry 
was about his raw material, for the input, not what 
happened to it afterwards. 

The experiment was limited but nevertheless probably 
the most comprehensive in Europe, and as a pilot experi- 
ment it showed great promise. They should certainly not 
consider abandoning it, but should consider expanding it 
into other industries. There was no doubt about the 
demand for post-graduate education in industrial matters. 
Cranfield had another small pilot enterprise of 10 weeks’ 
work study courses for fairly senior executives, available 
for any industry, and the demand for this course from 
such people was phenomenal and was growing steadily. 

He did not think industry was reluctant to use these 
facilities; it was for such Conferences as the present one, 
and for educational propaganda, to point out the existence 
of these courses so that people might have a look at them 
and see what happened there. The whole movement was 
new and they had had only about five years in which to 
gain experience in this country. 


Professor A. Burstall said he had come to listen and 
had been inspired by the lecture. It was extremely 
cheering that Lord Halsbury should realise the dilemma 
which faced industry. It shocked and depressed him that 
so many speakers from industry had said, in effect, that 
they did not believe in academic education for production 
engineers, and he wanted to put forward what he thought 
to be one of the ultimate solutions. 

In the first place, he disagreed with Dr. Abbott’s view 
that post-graduate education was the right way to deal 
with production engineering. That decision was reached 
during the War and Professor Burstall suggested that it 
might have been the wrong decision. After some experi- 
menting in Newcastle, he had come to the conclusion that 
the Universities must be willing to modify some of their 
courses so as to provide undergraduate courses suitable 
for production engineers. That involved omitting a number 
of subjects or the study of those subjects to such advanced 
levels as those which they had come to regard as essential. 
Some of the engineering Institutions would have to be 
educated in this. Some of the more mathematical work 
would have to go by the board in order to introduce the 
principles which belonged to production engineering. 

Unless something effective were done, there would be 
no production engineering for production engineers to do; 
that seemed to be the essence of Lord Halsbury’s address. 
Professor Burstall had recently visited Harwell and other 
similar factories and had been appalled by the gigantic 
consequences which could follow the work of chemists 
and physicists and engineers who had not been trained 
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for the new kind of work which they saw there. If we 
were to produce and export as we must, we should devote 
far more time and attention to encouraging and nursing 
the Whittles of the future. They ought to be grateful 
to Lord Halsbury for having drawn the point so adequately 
to their attention. 


The Chairman apologised to the many others who had 
wished to take part in the discussion and suggested that 
they should make their contributions in writing. Super- 
ficially, there may have been a great deal of difference 
between the views held on the subject which Lord Halsbury 
had chosen, but there bad not been fundamental differences 
between those who had spoken. Professor Burstall had 
expressed himself as shocked and disappointed at the 
attitude of members of industry who had spoken. The 
Chairman was not shocked; such an opportunity to hear 
views which superficially differed was one which they were 
pleased to have, and he thought that the gathering together 
of men with such widely different experiences and back- 
grounds was of particular value. It was surprising that 
they had not differed more widely. Once or twice he 
had had to remind himself that the subject was higher 
technological education, because there had been a tendency 
to cover the whole field of education. Lord Halsbury 
had, in fact, spoken exclusively within his terms of 
reference, which were to deal with one section—higher 
technological education—which itself had many sub- 
divisions. 

The Paper had been of great value to production 
engineers. It would be considered most carefully by the 
Council and the Education Committee of the Institution, 
for there was a great deal to learn from it. The Institution 
was always willing, and he hoped always would be, to study 
any point of view in order to better itself, its members 
and the profession. He personally supported the thesis 
of Lord Halsbury and Professor Burstall: he believed that 
production engineering had room for many of the men 
who had been defined during the discussion. He did not 
think the word “ practical’ could be defined in the manner 
in which some speakers had perhaps sought to define it; 
he regarded a practical man as a man who could do his 
job well. 

Production engineering in the future would involve many 
different jobs and levels of technological education. Lord 
Halsbury had mentioned only half-a-dozen of the scores 
of jobs which some of the 10,000 members would have to 
deal with, he hoped successfully, over the next 10 or 20 
years. If they were not dealt with successfully, then 
this country would not deal with its problems successfully 

and that was the degree of responsibility which pro- 
duction engineers had to achieve. He, therefore, saw in 
production engineering a much wider variety of skills, 
training, and education than they had had so far. 

No one should leave the meeting feeling that little had 
already been done. Much had been done inside the 
Institution to re-orient their own thinking. This had not 
been easy but it was being done successfully. When he 
looked round the room he saw many men who had been 
pioneers in trying to widen the outlook and skill of the 
production engineer while still regarding as essential that 
ability to make ideas work on the factory floor. 

They needed more men like Whittle, who could let 
their imaginations leap over the top of the piston into 
the centrifugal and axial flow turbine; but they must not 
delude themselves into thinking that there was room only 
for the Whittles of life. Not even Lord Halsbury or 
Professor Burstall saw the problem in that light. Lord 
Halsbury had referred to Whittle, who was a great man, 
but if they read Whittle’s autobiography, which was well 
worth reading, they would see that he was confronted 
with many difficulties and problems which he was not 
necessarily the best man to solve. This was a case where 
the imagination of one man, perhaps more than that of 
anyone else, produced something of great value to the 
nation, but, on the other hand, they knew that this was 
not the only or indeed the best man to run effectively 
an engineering works. There had to be many other men 

and here was Lord Halsbury’s thesis, that there was 
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a worth while job for a variety of men and a variety 
of skills, some men with high technological education and 
others perhaps having other forms of education, where 
higher mathematics might be less required and might be 
replaced, as Professor Burstall had suggested, by other 
skills and disciplines. 

They faced that challenge to their educational system 
and their outlook on training. He wondered how many 
had read a recent political booklet, “Change is our Ally ” 
dealing essentially with politics but still well worth reading. 
A group of young politicians had written a booklet which 
was very significant to technical men, engineers and 
managers. Would change be their ally in the technological 
field 20 years hence? That was the challenge which they 
had to face. He could see an ever-increasing rate of 
change in the technological field. If production engineer- 
ing were to give what the nation would require, they must 
face that greater rate of change and change themselves 
in proportion with it. That was the challenge put by 
Lord Halsbury, and he believed that members of the 
Institution would certainly accept it. 

Lord Halsbury had said they must “ drive forward from 
today to tomorrow”. He had given them a very good 
vehicle with which to drive forward. On behalf of the 
audience, the Chairman expressed gratitude to Lord 

Halsbury for what he had said. He called upon 
Mr. Matthew Seaman, Chairman of the Conference 
Committee, to move the formal vote of thanks. 


Mr. Matthew Seaman (Director and General Manager, 
British Oxygen Engineering Company, Ltd., and Chairman 
of the Institution’s Editorial Committee), on behalf of 
the Institution, proposed a vote of thanks to Lord Halsbury 
for his Paper. He said he had been burning to take 
part in the discussion but had been precluded from doing 
so by the pleasant duty he had to perform and, perhaps, 


in congratulating Lord Halsbury, he would be able to 
mention those points which seemed to him to arise sharply 
from the most important discussion. 

Five years ago, Sir Ewart Smith had analysed something 
of the problem with the British Association and it was a 
great tribute to the growth and change of mind, which 
Sir Walter Puckey had done so much to help in the 
Institution, that they had been discussing with a perfect 
analyst—Lord Halsbury—the problems of action which 
arose with higher technological education. He placed the 
Paper as one of three—two by Sir Ewart Smith and this, 
the third, by Lord Halsbury—which dealt with the analysis 
of this problem. He hoped it would be so regarded and 
would become part of the knowledge of the Institution. 
It was a grand starting point and they had greatly 
benefited by his treatment of it. 

Mr. Seaman reflected that he had never been able to 
understand the attitude of industry, the Government, the 
Institution, the Universities’ or Lord Halsbury—except 
within the term of years of 15 to 30 years of age and 
comprising all the mutations of training which went to 
make the satisfactory man who was satisfactory to them 
all. There was one way in which Lord Halsbury, viewing 
research and education as a whole, from his bird-like 
position, could help the Institution. Mr. Albu, who had 
the problem very much at heart and who to some extent 
represented their Parliamentary wing, had once suggested 
that in the definition of this problem there was room for 
work by a fellow of the Nuffield College, the equivalent 
of Mr. Herbert Morrison’s work on the anatomy of 
government, in order to put the problem in a thoroughly 
worthwhile way and to develop concerted action in all 
those bodies which had to do with it and among which, 
he was sure, the Institution would take a leading part. 
In thanking Lord Halsbury, he hoped that follow-up action 
would be taken as a matter of urgency. 








Future Institution Activities 


The 1954 Sir Alfred Herbert Paper. The Right Hon. The Earl of Halsbury will repeat his Paper on 
“Some Problems of Higher Technological Education” at a Regional Meeting in Wolverhampton, on 
9th September. 


First Yorkshire Regional Weekend School, convened by the Region Graduate Sections, at Craiglands 
Hotel, Ilkley, 18/19th September. 


London Graduate Section Weekend School, at Beatrice Webb House, Dorking, on Ist, 2nd and 
3rd October. Full particulars and application form will be found in the Supplement to this Journal. 


Institution Annual Dinner, 1954, at the Dorchester Hotel, London, on Friday, 8th October, when 
the principal guest will be Lt.-Gen. Sir Ronald Weeks, K.C.B., C.B.E.. D.S.O.. M.C., T.D. An application 
form for tickets appears in the Supplement to this Journal. 


One-Day Conference on Materials Handling, organised by the Institution’s Materials Handling 
Sub-Committee, will be held on 23rd October. Details and application form appear in this month’s 
Supplement. 


Third Aircraft Production Conference, organised by the Southern Section of the Institution, will be 
held in Southampton in January, 1955. Full particulars will be published later. 


Social Functions. Members are asked to make a note of the following social events arranged by Sections : 
Birmingham Section Dinner Dance, Ist October. 
Sheffield Section Annual Dinner, 11th October. 
Western Section Dinner Dance, 14th October. 
Coventry Section Dinner Dance, 15th October. 
Lincoln Section Dinner Dance, 21st October. 
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He won a scholarship to the London School of Economics, 1925/29, 
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of “ The Economist”’, and this was followed by a period of over five years in 
the United States (Chicago). The greater part of this period was spent on 
Government service for the Foreign Office and the Ministry of. Information, 
during the Second World War, and in 1945 Mr. Hutton was awarded the 
O.B.E. for this work. 

Since 1945 Mr. Hutton has been practising in London as an economic 
consultant for many firms and associations, including the British Productivity 
Council. He is a specialist in productivity and internationa! economic affairs. 





Mr. Graham Hutton 








i ies theme of this Exhibition and Conference is 
“ Production for Plenty”. The theme of my 
talk is the bearing of productivity upon those national 
resources by which we can hope to attain plenty 
for our people. So it is incumbent on me to begin 
by defining the terms “ productivity” and “ natural 
resources ”. 

By productivity I mean the fruitfulness of any 
economic activity: in other words, its productive 
efficiency, or the degree of economy in factors of 
production in order to turn out a given amount 
of finished goods, or the turning out of more finished 
products in the same time from the same ingredients 
of production while maintaining quality. Produc- 
tivity is not—as it is often used in popular 
conversation—a single, simple concept. There is a 
separate productivity—that is, a separate fruitfulness, 
or efficiency—for every ingredient in the process of 
preducing anything. Thus, to the production 
engineer, the cost accountant, or the expert in 
industrial or managerial efficiency, there will be 
degrees of productivity of such separate ingredients 
as the use of raw materials, of fuel and power, of 
human effort of all kinds (on the floor or in the 
office), of machines, of cubic space, of transport and 
handling, of distributive services, of sales and 
advertising forces, and of total financial capital 
employed in the business—and this will be so whether 
that business is manufacturing. farming, transporting, 
distributing goods and services to consumers, and 
whether that business is privately or publicly owned. 

There can obviously be a productivity of all these 
ingredients in our armed services, with their heavy 
dependence on costly and quickly obsolescent arma- 
ments and installations; or in our civil service, with 
its heavy dependence on such ingredients as human 
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effort, fuel and power, cubic space, transport, and 
so on; or in our State monopolies or public boards 
rendering services to both producers and consumers, 
and in local government undertakings. 

It is a great mistake to talk of productivity as 
though the term were only applicable to one in- 
gredient of all production of goods and services 
which make up a country’s national output and 
national income (which are the same thing)—that 
one ingredient being manpower. It is an equally 
great mistake to talk of productivity as though it 
were only applicable to manufacturing industry— 
which in our country is over 99°/, private enterprise, 
and is responsible for 99°/, of our total exports by 
which we live. Manufacturing industry provides 
about 42°/, of our national output; the nationalised 
industries and services provide about 12$°/; building 
and contracting about 74°/,; the distributive trades, 
professions, commerce, finance, etc., about 20°%/; 
government, defence, welfare services, etc., about 
124°4; and agriculture about 6°. So improve- 
ments in productive efficiency—that is, improvements 
in the economical use of the ingredients entering our 
national output—will increase that output according 
as they are spread throughout our economic activity 
as a nation. The wider improved productivity is 
spread, the greater the national output available for 
distribution, whether that distribution (for policy 
reasons) gives more to defence, to investment in the 
productive equipment of private enterprises, to lend- 
ing abroad, to consumption here at home, or to 
building up public capital in art galleries, hospitals, 
schools, houses, government offices, ports, harbours, 
railways, coal mines, the B.B.C., and so on. If 
manufacturing industry raises its productivity by 
5°/, per annum while the rest of our economy makes 
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no progress, the national income as a whole would 
only rise by something like 2°, other things being 
equal. 


Our Natural Resources 

Now, as to “natural resources”. We are 51 
million souls penned into small islands lying off the 
biggest land-mass on the globe. We are the Japanese 
of the West: highly industrialised, heavily dependent 
on foreign trade, trying to raise as much food and 
feeding stuffs as we can from an intensive and 
highly-mechanised agriculture, possessing few raw 
materials, and, therefore, maintaining our standards 
of life by serving others with fetching and carrying, 
financing and insuring, making and delivering goods 
and services of all kinds to all parts of the world. 

Few people realise that our dependence on this 
serving of foreigners has increased since the war. 
Foreign trade, and our invisible exports of services, 
now account for nearly 50°4 more of our national 
income than they did. The reasons are that we 
have lost our most paying overseas investments, we 
have become debtors on international account instead 
of creditors (mainly to our relatives in the Common- 
wealth and sterling area), we have to maintain costly 
defence and other forces abroad, we have to find 
the wherewithal out of our annual production to 
export capital in order to develop the underdeveloped 
resources of the sterling area, and, finally, we have 
to import relatively more costly raw materials of 
industry and food and feeding stuffs as compared 
with their pre-war prices. Our exports have had 
to change their composition to match new demands 
—many more vehicles, heavy and light engineering 
products, office machines and equipment, yarns and 
textiles made from synthetic fibres, and electrical 
apparatus and components, and relatively fewer 
exports of textiles made from natural fibres, pottery. 
and so on. We have a theoretical sufficiency of 
one basic requirement of industry: coal. But the 
cost of our coal—to say nothing of its available 
quantity and its quality—has risen to three times 
its pre-war price. The world price of petroleum 
and its products has only risen 50° since before 
the War, though oils have to be imported. thus facing 
us with heavier bills the more we import. It is 
too soon to gauge what atomic energy may yet offer 
us: but we do know that the raw materials for it 
must still be imported at high cost. With the 
exceptions of china clay, and a little wool, leather 
and low-grade iron ores, we have to export to buy 
all other materials for our industries. 


Importance of Human Effort 

By far the most important of our own resources 
is our human effort. It is of widely varying qualities, 
spread throughout more than 22 million persons of 
both sexes out of our total population of 51 million. 
It is a high proportion to have as a working 
population in civil employment (the defence forces 
are not included in the 22 million I quoted). We 
averaged 14 million unemployed for 20 years between 
the Wars. Since the last War ended, and apart from 


the demobilisation period, we have never had 400,000 
unemployed for 3 months; and those unemployed 
for more than 8 weeks at a stretch have not amounted 
to one half of 1% of those at work; indeed, for 
most of the time—as at present—the jobs vacant 
have greatly outnumbered those unemployed. We 
have taken into paid work hundreds of thousands 
of married women, and still need more. So great 
has been our demand upon our human effort that 
one of industry's post-war problems has been the 
rapid turnover of labour: workers joining and 
leaving firms in the same industry or locality very 
rapidly, employers bidding against each other for 
labour or hcarding it in temporary slack periods 
lest they never get hold of it again, with a con- 
sequent raising of labour costs. Moreover, as a 
by-product of this insistent demand for human effort 
(and as always happens in and after wartime) the 
rewards for skilled labour have not risen relatively 
as much as those for unskilled or juvenile labour; 
skills have been diluted; and the inflation of our 
money and our heavier tax system have combined 
to penalise skills and the taking of administrative 
responsibilities. You hear as many complaints to- 
day from the skilled man, the foreman or supervisor 
as you do from the high executive about the reduction 
or abolition of “ differentials” in real incomes. 

With the ins and outs of these things I know 
that you are familiar, so I will pass to consider the 
guality of our human effort. The comparative 
skills, brains and productive efficiency of our human 
beings compared with those of other nations are vital 
to us; for with other countries’ products our exports 
compete, and we need their products as our vital 
imports. The size of a country, its natural resources, 
its home market, or its access to raw materials are, 
in themselves, never absolutes; they are always 
relative matters, relative to what that country’s 
people can do by manipulating or utilising them with 
external factors. 


** Skill * and * Will” 


I get tired of hearing about the vast internal 
market of America, as though every American 
manufacturer—of whom there are relatively as many 
separate and competing ones as there are here— 
manufactured and sold for that entire American 
market. I get equally tired of hearing about our 
crowded population, our lack of raw materials and 
foodstuffs, our dependence on shipping, or on com- 
petitive exporting—as though the Swiss, the Dutch, 
the Danes, the Belgians were not in an even worse 
case than we. The medium-sized or small American 
manufacturers—that is, the bulk of them, providing 
half the output of American manufacturing—do 
their business in fierce competition and within a 
limited region. fetching raw materials often as far 
as we do, and distributing them over distances as 
great as ours. The Swiss. Dutch and Danes are 
more dependent on imports of raw materials than 
we: and their standards of life depend more than 
ours on exports. The standard of life which any 
nation will make for itself—whether it is big or 
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small, rich or poor in indigenous natural resources 
—depends on the combination of its people’s skills 
with their wills: a remarkable thing, perhaps, for 
an economist to say. But what objective reason is 
there to explain the rise of the Flemish, Dutch, 
German and English people as clothworkers, shippers 
and bankers? What natural resources did the 
Venetians ever possess, stuck on wooden piles in 
a lagoon? On the other hand, the natural resources 
of China and Russia are vast, as their populations 
are vast; yet their standards of life hitherto have 
been woefully low. And we need only listen to the 
aims, aspirations and insistent demands of the bulk 
of the human race to-day—in Asia and Africa—to 
see that our theme here, “ Production for Plenty”, 
is itself an aim or aspiration a very long way from 
realisation; that its realisation will require even more 
convulsive social and economic changes in the future 
than any we have hitherto had to witness; and that 
even for our own country its realisation is likely. to 
be a hope long deferred. 

I need not, I think, apologise for casting this cold 
douche upon natural human desires, for nothing is 
more cruel and irresponsible than the raising of false 
hopes for the sake of slogans, catchwords or publicity. 
The way to “ Production for Plenty” lies where it 
has always lain, where the Americans and we our- 
selves and other leading industrial nations have long 
trodden it: namely, through thickets of technical 
problems. These thickets conceal such problems as : 
the lightening of human labour through machines. 
which are productive capital; the saving of that 
capital out of current consumption by somebody or 
other—in totalitarian countries, by the entire nation 
compulsorily; and the long training of technical skills. 
both in theoretical and applied technology and in 
production, administration, human relations, organi- 
sation, etc.: the proper rate of maintenance, amortisa- 
tion, obsolescence, replacement, and (above all) of 
net increase of a country’s capital equipment: the 
indefinable. and largely inexplicable. urge or will of 
a nation to go out and venture. to build restlessly, 
to develop, exploit and undertake—which is enter- 
prise, whether privately or publicly organised; the 
will of a people to work, in order to raise themselves 
by their own bootstraps. Let me conclude this open- 
ing half of my talk, as an economist, by reminding us 
all that if we neglect the non-economic factors. the 
human, psychological and social factors, in our efforts 
to realise “ Production for Plenty ”, we shall condemn 
our country to a life sentence of harder labour than 
it need work. Our greatest natural resource is our 
people and their spirit, their attitudes: and these 
attitudes, which are all-important. are not decided 
by economic considerations alone. 


The Greatest Problem 

Having placed productivity and natural resources 
in their settings, how should we relate them to each 
other? That is not difficult. Our material natural 
resources are few. as I said. But our man-made 
resources are many. We have inherited a vast array 
of capital equipment installed from the savings of our 
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forebears, as well as a vast amount of social capital 
(not directly productive) like houses, schools, 
hospitals, roads, railroads, communications, ports and 
harbours, et cetera. We must relate our people’s 
skills to these man-made capital resources. The 
combination of the two is really all we possess. 

I say unhesitatingly that our greatest problem to- 
day, as a nation set on realising “ Production for 
Plenty ”, is ensuring a better relation between human 
work of all kinds, and the performance of cur non- 
human slaves which lighten human work—our 
machines, or capital equipment. Our future as a 
power in the world, our own people’s standard 
of life, and the standards of life and future 
development of peoples still dependent on us 
or associated with us, alike depend on our 
improving the relationship between human and 
machine work. Our call on natural resources out- 
side this country depends on our own skills in 
combining our human work with the work which 
machines are capable of doing for us. Unless we 
rightly relate the human and the non-human work 
in this country, we shall not be able to maintain. 
replace, and expand our productive equipment fast 
enough to keep pace with our competitors in world 
trading; to bear our new and steadily increasing 
burdens of defence, pensions, education, and social 
services; to re-house our people faster than old 
houses lapse into slums: to develop the under- 
developed resources of the Commonwealth and 
sterling area, and, finally, to raise our own people’s 
standards of consumption of goods, services and 
leisure. 

In other words, unless we overhaul—pretty 
radically—our old familiar attitudes to work (the 
work of human beings in al] grades and the work of 
machines), and to savings and investment in general 
(whoever does them), and to the priorities which the 
various kinds of investment are given, we shall find 
ourselves driven remorselessly into a position in 
which our human workers, our people, will have to 
bear heavier, instead of lighter, burdens, or else drop 
their consumption of goods. services and leisure. 

I say this because few people realise that we have 
made a wonderful recovery from the War, and are 
maintaining remarkably high standards of consump- 
tion for three-quarters of our people, on scarcely 
any more productive equipment per employed 
worker than we had before the War. On _ the 
whole our productive equipment, in the 99°/ of 
manufacturing industry which makes 99°/, of all our 
exports, is still ageing; despite a revolutionary 
transfer of goods traffic on to our highways, our road 
system needs, as a minimum programme, £100 
million a year for five or 10 years to come to bring 
it into line with our needs as a vulnerable little 
world-trading island. whereas it has not had one-third 
of that annual rate of capita] sunk in it since war 
broke out 15 vears ago: the demands of our 
basic nationalised industrial services plus our housing 
and public building alone have taken three times 
the new capital available for manufacturing industry 
since war ended: the fine achievements of full 
employment, fuller and fuller pay-packets, longer and 
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paid holidays, longer education and training, better 
working amenities and conditions, universal State 
and increasing private retirement pensions, and what 
for short we can call the expanded “ State Welfare ” 
services, all combine to demand of manufacturing 
industry not only a steadily rising output of con- 
sumable goods for our own people, but to add this 
steadily rising home demand to demands imposed on 
it by defence, by our vital need of exports, by all 
our State or public capital programmes, and—at the 
end of the queue—by industry itself for overdue 
equipment. 


**The Ten Per Cent. Crises ” 


This is a formidable list of problems. Yet every 
one of them has faced us since the War ended; and 
every one of them would have been solved by a 
mere overall 10°/% increase in our national output 
(or national income) from the same ingredients. I 
have always called our recurrent economic crises 
“the 10° crises”. An extra 10° of output from 
the same ingredients would either have avoided them, 
or overcome them. Clearly, such an increase in 
overall efficiency of national production needs to 
come from much more than manufacturing industry, 
as I explained earlier. Yet, as I also said, manu- 
facturing industry accounts for over 40°/, of our 
national output; it is responsible for 99°/, of our 
exports; and, finally, 99°/, of it is in private hands, 
which means that—within a more rigid framework 
of regulations imposed on it than before the war— 
its own brains, skills, will-power and initiative can 
improve its efficiency. 

So, while I am talking mainly of manufacturing 
industry, I do not want anyone here—or outside this 
place—to imagine that this problem of raising 
productivity to get “ Production for Plenty ” is simply 
and solely an industrial problem. It is not. It is 
a problem for all the other bianches of our national 
economy which, together, account for half our 
national output of goods and services. 


Production Policy 


I must say something of production policy, here 
and elsewhere. A policy of “ production for plenty ” 
implies raising consumers’ standards. That means 
more output. More output—in the firm or in the 
nation—means more ingredients (which means more 
costs), or greater efficiency in using the same 
ingredients, or a wise combination of both, if prices 
are to be lowered and markets widened. Obviously, 
facing our paramount problem of capital shortages 
and conflicting demands for capital, we can most 
rapidly and easily increase output by better 
organisation. That means a wide and deep-going 
examination of productive processes. It means 
better organisation of both human and machine 
working, of the planning and the various flows of 
ingredients, of designs and models and ranges of 
end-products, of methods to economise and avoid 
waste of all ingredients, of methods to teach better 
working and to secure easier work for the human 
beings (from the board room to the shop floor) and 


fuller co-operation in the firm, and of such seemingly 
remote factors as the firm’s relation with its con- 
sumers, or the public in general, or with local and 
national bodies training every skill or talent needed 
by the firm. 

In my book on _ productivity I sketched a 
programme for raising our productivity between now 
and 1970—that’s only 15 years, as long as now 
separates us from the outbreak of the last War. I 
made a short-run plan up to 1956, and a longer-run 
plan from 1956 to 1970. It is mainly about the 
short-run plan that I now speak; for I have already 
indicated that our problems of capital shortage, 
capital creation, etc., in the right priorities, cannot 
be solved—they can only be lessened—within the 
shorter run of the next two or three years. Now, 
in this shorter run, substantial increases in produc- 
tivity can be achieved, of the order required—that 
is, to achieve an overall rise of 10°4 in output with 
little (if any) net expansion of new equipment— 
merely by these improvements in the organisation of 
production. But such improvements in its organi- 
sation depend upon many factors; and nearly all of 
them boil down to improvements in human skills 
and in the application of those skills in the productive 
and distributive process. 

I am not talking of skills in the narrow sense, 
but of such skills as those of the board-room, the 
drawing-office, the accountants’ department, the 
clerical staff, the designing and planning sections, 
the sales and advertising branches, the supplies or 
stock departments, the transport section, the main- 
tenance engineers’ division, the personnel and welfare 
departments, as well as the big sector of the firm 
which embraces the works manager, the supervisors, 
charge-hands, and the various workpeople with their 
varying grades of operative skill. 


The Responsibility of Management 

The improvement of these skills and (above all) 
the improvement in the application of all of them 
in the process of production and distribution, are 
clearly the responsibility of management. They are 
equally clearly matters of human will-power, human 
understanding of human beings, imagination plus 
technical “ know-how ”; matters of energy, initiative, 
venturesomeness, “drive”, team-spirit, co-operative 
endeavour, zeal, enthusiasm, and (if you will allow 
me the word) of excitement. They are at bottom 
psychological matters: matters of mood, attitude, 
thought. and emotion. And note this: though they 
fall within the field of responsibility of management, 
they cannot be tackled successfully by management 
without parallel improvements on the part of 
organised labour, and, indeed, of government, public 
authorities, and our public opinion. Indeed, as I 
said, with the best will in the world on the part of 
both management and trades unions there will still 
remain a framework of limits set for the firm—even 
as a happy family—by rules, regulations, practices, 
and public behaviour. But within that inescapable 
social framework. managements and trades unions 
together can certainly increase productivity, in short 
order, by substantial amounts, and merely by 
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improvements in the organisation of, and in attitudes 
to, the work of human beings and of machines. The 
evidence for this confident statement is already too 
weighty in our own country to ignore. Production 
units under the same ownership and turning out the 
same things have been compared; and, in the unit 
trying-out improvements in organisation, increases 
in productivity have been shown within three years, 
ranging from 15 or 20°% to as much as 50°. 
The workpeople’s earnings—and the profits—have 
risen remarkably; more rapid writing-off of equip- 
ment, and replacement of it, has been made possible ; 
machine-hours worked, as a percentage of possible 
machine-hours, have obviously risen proportionately ; 
human work has been lightened; and increased 
output has obviated the need to lay off workpeople, 
who instead have been redeployed in the unit. Nor 
have these results been achieved only in_ units 
producing things for which there was an inelastic, 
or an unsatisfiable, consumers’ demand. Nor have 
they occurred as a result of big new capital installa- 
tions. I need only mention such unlike products 
as chemicals, synthetic fibres, yarns made both of 
natural and the newer synthetic fibres, foodstuffs, 
cement, bricks, motor vehicles, furniture, confec- 
tionery, bicycles, footwear, and iron and steel. 

In certain lines of our production, our best firms 
can show results broadly equivalent to American 
results in overall efficiency, and in the main with 
better industrial relations in their units than obtained 
in America. The trouble in our country is that our 
best units form a smaller percentage—a narrower 
layer at the top—than in America. This is the 
unanimous testimony of the Productivity Teams 
which visited American industries and of independent 
observers. If the attitudes, organisation and methods 
of our best units were generalised, so that our average 
level of productive techniques were raised, we should 
be a long way on the road to that necessary rise of 
10°/, in national output. 


Raising the Average 

Our short-run task, therefore, must be to raise 
the average of our productive performance. Here 
I ought to add that this task—either in theory or 
in practice—does not depend upon the size or 
financial resources of firms. As an economic con- 
sultant I can bear witness to the same magnitude 
of success achieved in some of the majority of British 
units, employing total staffs ranging from a couple 
of hundred to a thousand and more. The same 
successes have been recorded in units not disposing 
of big financial resources; and in some cases they 
were not even liquid. The improvements of organi- 
sation I mentioned demand brains, diplomacy, hard 
mental work, good planning, imagination, initiative. 
a desire to learn and apply learning, and so on. 
But they do not immediately demand heavy 
expenditure. 





Changing the Attitude 


I ought to say something now about attitudes. 
Let me start with the attitudes of management. 
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where productive responsibility lies. I think there 
have been widespread improvements since the War, 
and that these are spreading. But managements in 
Britain are too security-minded. By that I mean 
that—like organised labour, like all of us as a nation 
—our managements always keep an eye on secure 
and steady production, turnover, capital programmes, 
and so on, rather than on undertaking real risks in 
new ways. (I am talking of the average, remember; 
not of the best!) It isn’t strange; for our people as 
a whole are almost over-conscious, all the time, of 
retirement, pensions, social security, State welfare 
services, steady and familiar ways of living and of 
working, on which they can count from year to year 
and for all their lives. Other peoples are not so 
much like this: our chief competitors—Americans, 
Germans, Japanese, for instance. It manifests itself, 
therefore, also in our industrial managements, in our 
trade associations—with their protective instincts— 
in our farming community, in our newly nationalised 
basic industries and services, and in our trade unions, 
with their naturally highly developed emphasis on 
security and protection. Naturally, too, we find that 
managements and trade unions—both public and 
private managements, and the trade unions serving 
both—generally see eye-to-eye on the need to protect 
high-cost operations, and not so much on the need 
to encourage and stimulate competitive efficiency, or 
to stimulate improvements which would result in 
lowering costs and lowering prices on behalf of 
consumers. 

I am not saying that all the measures taken by 
these corporate bodies in our country to stabilise 
economic progress are wrong. All I am saying is 
that the mood and attitude of protection for the 
highest-cost unit in any line of production is too 
prevalent, on both sides of industry, agriculture and 
private enterprise, to make “ Production for Plenty ” 
arrive as quickly as it might. Everybod'y’s incomes, 
everybody's turnover and profits, cannot possibly be 
guaranteed to rise perpetually and swiftly, least of 
all in an ageing nation; and if our managements and 
trade associations, our farmers and trades unions and 
public boards, unanimously proceed on the as- 
sumption that everybody’s work, incomes, turnover, 
sales, profits, pensions, etc., can and ought to be so 
guaranteed—by any or all devices—then we certainly 
shall not get “ Production for Plenty” at lower 
prices. and bear all the economic burdens I have 
listed, very quickly; least of all in a world wherein 
we must trade competitively. 

We are in a dilemma here. It is paradoxical that 
in the export trade we have successfully faced so 
far—and will have to face much more from now 
onwards—open competition; yet among our indus- 
tries, occupations, and separate productive units at 
home here we try to build-in more and more security 
and protective devices. Many of these devices are 
already proving handicaps to us in that open com- 
petition for world trade, by which alone we live 
well. They raise the general level of our costs, and 
they certainly penalise the best units in favour of 
the least efficient. 
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Protection or Encouragement? 

That seems an odd recipe for “ Production for 
Plenty’. I can only pose the question for all of us 
to ponder: Is it not time we examined the com- 
parative merits of protection for high-cost producers 
as against encouragements for producers who can 
(and will, and do) lower alike their costs and their 
prices? The country with the highest material 
“ production for plenty” has only achieved success 
so far by laying emphasis more on the lowering of 
costs and prices, and less on the maintenance of 
high costs in the interests of security for firms or 
investors; though I beg you to notice that even the 
wondrously productive industries of America have 
to bear the farmers on their backs by means of 
subsidies, overwhelmingly paid by the workers in 
American cities. Nevertheless, it is still true to say 
that American industry and its workers could not 
even pay these subsidies to farmers, were it not 
for the prodigiously higher level of American 
industrial productivity. On our side of the water, 
our national preoccupation with retirement pensions, 
top-hat schemes, and security of everything for 
everybody, right down the line, leads to a damaging 
degree of immobility and rigidity—in the movement 
alike of high executives and of skilled labour, of 
skilled technicians and of civil servants and public 
functionaries. Yet we—of all nations—need to be 
the quickest to change, alter, adapt, vary, and 
modify—all the time. 

It is worth posing this question, whatever our 
politics or occupations, at a stage in our economic 
progress when we hear complaints that young people 
prefer sticking in secure jobs, or prefer public 
administration to the more exciting vicissitudes of 
a career in industry or commerce, or (when they do 
qualify with good marks in University or technical 
courses) prefer to teach, to research, or to take posts 
in the public administrative services rather than in 
private or public productive enterprise. Manufac- 
turing industry, farming, or finance and commerce 
and the distributive trades, are trying hard to get 
the best brains and _ skills—especially those of the 
young people. But I think they have given the 
impression that they are dominated by the “ safety 
first”, protective, instincts of an older generation 
who are so security-minded that opportunities, new 
ideas and methods, initiative, venturesomeness and 
experiments will not be allowed to come the way 
of younger employees until these younger folk are 
too old. 

I have myself noted—and commend to your 
attention—the difference made in a firm or factory. 
here and abroad, when the employees see a high 
percentage of the top-flight directorate as full-time 
working executives, always on the job, always ready 
to adopt and adapt. Allied to this factor is that 
kind of security-mindedness which manifests itself 
as an unwillingness to devolve responsibility or 
delegate authority. That unwillingness is, I think. 
widespread enough for all of us to recognise the 
symptoms: the plaintive cry “I haven’t time to 
think. or to read more than appears on one sheet 
of paper!” That cry is an admission of 


administrative defects, either in the man or in the 
organisation of which he is a leading part. It is 
also, 1 think, to some extent a contession of fear 
lest younger or abler men might get his job. Such 
security is costly to all of us. 


The Only Way 

This brings me to my conclusion. It is a truism, 
but ought always to be repeated, that raising pro- 
ductivity is the only way to realise the hopes and 
demands of both managements and organised labour. 
First, to management | would say this: you have in 
this land to-day more facilities for the immediate 
improvement of productive efficiency than you or 
your forebears ever had. True, you face the vexed 
problems of real rewards and incentives for the 
nigher skills and responsibilities. But all of us in 
the nation, Socialists or Conservatives, are beginning 
to re-think our attitudes to the State and its role 
in our midst, to our crushing tax-system, to. the 
individual’s right (and even his duty) to better himself 
and his fellow materially, by improving his economic 
worth and performance. But beyond these problems 
of incentives for individuals or groups—which are 
part of the framework imposed both on managements 
and trades unions—there lies a wide field in which 
good management can make itself better, and poor 
management make itself good. This improvement 
can be achieved most rapidly with the aid of new 
specialists in the arts and sciences of management. 
In this assembly I need hardly name the production 
engineers and their valuable—indeed, crucial—work ; 
the work study specialists; the expanding and multi- 
plying industrial consultants; the experts in cost and 
works accountancy, budgetary control, industrial 
psychology, industrial administration, personnel 
management, industrial welfare, industrial design, 
packaging, handling, machine maintenance, trans- 
port, and many other specialised functions which 
can now be either trained or hired. Some big firms 
are even beginning to hire independent economists 
to give them an outside expert’s assessment of their 
production programmes, capital programmes, foreign 
exchange and other longer-run commitments, in the 
light of national and international economic trends. 
Advertising, sales promotion and market research 
have made notable forward strides since the War, 
not least in the objectivity and validity of their 
research and advice. I need scarcely add here the 
facilities and aid now organised and made available 
by the British Productivity Council and the local 
productivity committees all over the country. 

It is not difficult to-day, if any management has 
the will, to overhaul its methods, get sound advice. 
infuse a new spirit into the firm, get on its toes, and 
become lively, resourceful and flexible. And the more 
managements do it—as in fact they are gradually 
doing it—the more obvious will the effect become 
in the market for their products, in our national 
productive efficiency, and also in such seemingly 
remote regions as the market for young talent, for 
technicians, and for all the specialists in the arts 
and sciences of modern management which I have 
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After officially opening the Production Exhibition and 
Conference, Sir Walter Monckton, Minister of Labour and 
National Service, made a tour of the stands. This photo- 
graph, taken on the British Productivity Council’s stand, 
shows (1. to r.) Sir Walter Monckton. Mrs. M. A. 
Montgomery (Managing Director, Andry Montgomery 
Ltd.); Sir Walter Puckey; Mr. W. F. S. Woodford; Sir 
Godfrey Ince (Parliamentary Secretary, Ministry of 
Labour and National Service); Mr. H. B. G. Montgomery; 
and the Rt. Hon. Lord Sempill, A.F.C. 





mentioned. Gradually the poorer managements will 
have to wake up, as their fellows forge ahead. 


Example by Trades Unions 

But management can only do it with organised 
labour; so I would say a word to our trades unions 
and their leaders. Our industrial relations in Britain 
are really good. Nowhere, I think, has the change 
in British industry been more obvious than in our 
trades unions. Here, too, the best are unparalleled 
in the world; but the best are having to raise the 
average, by example. The example is remarkable. 
Our leading trades unions to-day are training many 
of their own people in the arts and sciences of 
management—not because they claim, or have ever 
claimed, management as any part of their responsi- 
bility, but because without a thorough grounding 
in these subjects they cannot fulfil their roles in 
modern industrial life, on behalf of their members: 
and because without such expert knowledge they 
cannot assess what is (or is not) reasonable in the 
necessarily changing demands of a go-ahead manage- 
ment upon their members 

In the old days, cost accounting, work study, and 
production engineering in their embryonic forms 
were the guarded secrets of management: the 
abracadabra of executives. To-day, trades unions 
stand to gain much more for their members, and to 
help forward “ Production for Plenty”, not by the 
old-fashioned methods of slogan, slamming. and 
strikes, but by expert bargaining and argument across 
the table with management’s own experts. That 
means that trade union officials and experts should 
be adequately rewarded. That is the moral of the 
best and most highly rewarded American trades 
unions. It is significant that the lesson is being 
gradually applied in our trades unions, and elsewhere 
in Europe. 
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Much the same is true of the changed union 
attitudes to productive equipment. How often did 
the Productivity Teams report that there was no 
single secret of American productivity records; that 
it was simply the application of methods well-known 
over here; and how often did they ask for more 
horse-power per British trade unionist, more 
mechanical aids, more machine-capacity, more light 
tools? Now our leading unions have been changing 
their attitudes, under skilled leadership, to all these 
mechanical slaves, which alone can ensure Plenty 
for mankind without mankind’s dependence on 
brawn rather than brain. We must remember that 
our productive machines stand idle for far more of 
the time—the week or the year—than they do in 
America; that consequently they are written-off far 
more slowly, junked and replaced more slowly; that 
not even the best managements can be expected to 
junk machines that are still good, and replace them 
with better ones which cost six times as much as 
the good old ones, unless these new ones are going 
to be allowed to do their best work as near their 
practical capacity as possible. In these considerations 
lie British trades unionists’ best hopes of lowering 
costs and prices, and thus raising standards of 
consumption towards Plenty. 

I would also say to both managements and trades 
unionists that we must revise our old-fashioned 
attitudes to shift-working (of course, | mean in 
processes where it is not inevitable). The biggest 
single item of reorganisation of both human and 
machine work is involved in the introduction of 
two- and three-shift work; but it is the best and 
quickest way of making our existing resources pay-off 
in rapidly rising productivity. It means thorough- 
going reorganisation, careful discussions with unions, 
immense labour in planning, and infinite attention 
to all the human factors I have emphasised. 


Forcing the Pace 

We live in an era of quizzes and questionnaires. 
Let me end with one. Of both management and 
organised labour I would ask: Do you know, can 
you cross-check, every detail of the operations in 
your productive processes? Can both of you under- 
stand the objections to doing jobs better, and 
overcome them, so that unit-costs are lowered? Are 
both of you doing all you can (with your respective 
subordinates) to make them cost-conscious, waste- 
conscious, conscious of the firm’s, the team’s, the 
nation’s, need to keep quality up and costs down? 
Are all of you consciously set on turning out more 
products, reducing their prices, widening markets in 
that way, thus selling more again and—in short— 
forcing the pace on clients and customers rather than 
waiting on them? Are management and unions— 
are their respective officials—making themselves clear 
to each other, understanding each other’s behaviour 
or arguments? 

The poor performance of a costly, new, and 
highly efficient piece of capital equipment may be 
due to the kind of simple and stubborn misunder- 
standing with which most of us are familiar among 
our own children! In that case, quite a sizeable 
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sum of money to put that kind of thing right would 
be vital, worthwhile, and cheap. And I repeat: I 
see no excuse in Britain to-day for not raising 
productivity by the extra 10% in two or three 
years, on the average, by the judicious use of all 
our new techniques, know-how and facilities. It 
means the conscious infusion of a new spirit in British 
managements and British trade unionism: the spirit 
of exciting experiment, of co-operative venture, and 
of competitive striving. 


A Sobering Thought 

You may say this is rhetoric, exhortation, and 
hopeless. Then our theme here is hopeless. Let me 
end with a sobering thought. We in this country 
are still not producing for cur consumers at home 
here, per head, significantly more than we did before 
the War. 15 years back. All of the 10°/% to 207 
increase in the consumption of goods and services 
by three-quarters of our people since 1938 has 
occurred at the cost of the other quarter—namely, 
the better-off and the worse-off, the old, the sick, 


the retired, and all those on National Assistance and 
pensions. We have only re-distributed, not expanded, 
the output available for our consumption as a people. 
Most of our extra production has had to go for 
additional exports to repay debts, or for defences, 
or overseas development; and even now, as I showed, 
we cannot produce and install enough productive 
capital equipment where we badly need it. 

So we stand some way, in our own favoured 
country, from Production for Plenty. We have still 
to turn out enough for our entire people—not three- 
quarters of them—to live better than they did 15 
years ago. How much more so, then, do we need 
to push ahead with our new techniques, pool our 
experts’ skills, take up and apply new ideas and 
methods, and leave nothing undone which can be 
done to increase the efficiency, the economy, and, 
therefore, the fruitfulness of our equipment and our 
people! To sum up: there is no other way to get 
Production for Plenty than by raising productivity; 
it means reorganising machines and men; and _that 
means changing our attitudes to the work done by 
both. The quicker we do it, the better for all! 
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PRODUCTION ENGINEER 
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Mr. W. A. Sales 


S you will appreciate it is not feasible in such 
A, short Paper as this to deal effectively with 
such a wide subject. A thorough review of a wide 
range of subjects as the following, and a degree 
of comparison with production of the earlier piston 
engines, would also be necessary to do it real justice : 

1. Experience in fabrication of all the new 


materials, e.g., forging, stamping, rolling, 
stretch forming, welding, brazing, machining, 
etc. 


ho 


Cost of new materials, yield in weight of 
finished parts as against ingot, forging or 
stamping. 

3. Capital cost questions, such as new _ type 
machine tool plant, setting up of precision 
casting foundries, etc. 

4. The development of automatic welding, inspec- 
tion and other equipment. 

5. Comparison of the number and complexity of 
parts per engine—piston and turbine. 

6. Cost and weight per horse power equivalents. 

Development as basis for solution of new 

production problems. 

8. Difference in manufacturing problems between 
single and double spool compressor type engines, 
prop jets and plain jets; single and twin turbine 
designs, etc. 

9. Strategic supply questions. 

Accordingly, I propose to deal with some of the 
broader issues which, I think, will be of interest and 
which should in the time available indicate the 
nature of the problems which the production engineer 
has had to tackle as a result of the change-over to 
turbine engines. 


~ 
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Following a commercial apprenticeship in precision engineering, Mr. Sales 
joined the design staff of the Royal Aircraft Factory (now the R.A.E.) in 
1915. He was transferred to Air Ministry H.Q. in 1930, where he was 
concerned with aero-engine research and development. In 1936, he was 
appointed Technical Controller of the aero-engine shadow industry and since 
then has directed his energies mainly to aircraft production problems. 


Mr. Sales became Assistant Director of Engine Production in 1939, Deputy 
Director in 1941, and Director in 1945. In 1951 he was asked to form a new 
department in the Ministry to sponsor, encourage and initiate special 
developments in the aircraft production sphere, which resulted in his present 
appointment as Director of Aircraft Production Development. 


Before dealing with these points, I would like to 
emphasise that, in my view, the difficulties encoun- 
tered in manufacture of a new prime mover or item 
of equipment are good for the engineering industry, 
in that they serve most effectively to stimulate 
production development. They may also foster the 
introduction of new lines of manufacture, thus im- 
proving trade, both home and export; generally 
uplift the standard of engineering and, at the same 
time, put new techniques and processes at the 
disposal of trades not normally influenced by new 
problems to the same extent as the aero-engine 
industry. 


Stages in Change-over from Reciprocating 

Engines to Gas Turbines 

This change-over, at least so far as this country 
is concerned, you will remember, occurred in two 
stages; firstly, the centrifugal compressor engine, and 
secondly, the axial flow type. 

Although the first of these engines introduced a 
range of new and difficult materials (concerning 
which Dr. Sutton is speaking) which led, in 
turn, to new problems of fabrication, e.g., turbine 
discs and blades, compressor rotors, diffuser guide 
vanes, fairly complex fuel and control equipment. 
etc.; in the main it was regarded as a relatively 
simple engine to manufacture. 

The change-over to the axial flow compressor type 
engine, however, with its multiplicity of compressor 
blades to close manufacturing tolerances. compressor 
discs, fairly complex casings and main shafts, etc.. 
disillusioned us greatly on the simplicity question 
In fact, as Sir John Boothman once said when 
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addressing gas turbine engineers, “in his wildest 
dreams he had not imagined it possible for them 
to evolve in such a short period of time, such a 
complex progeny from such very simple stock ”’. 


Machine Tool Plant and Tooling Changes 


Whilst the more universal type of machine tool, 
such as automatics, capstans, drills, millers and 
grinders were not greatly affected by the change- 
over from piston engines to centrifugal turbines, some 
very expensive adjustments were necessary in the 
field of large profiling mills such as those used on 
compressor rotors (particularly the single-sided 
compressor having curved blades), boring mills, 
profiling lathes and broaching machines. At present- 
day prices, one million pounds buys on an average 
about 250 machine tools, hence it will be seen that 
several million pounds of new capital can quite easily 
be expended in re-equipping a factory of relatively 
modest output. 

Re-equipping for war, should it come quickly after 
such an engine change, would naturally be a vast 
undertaking in that the effectiveness of plant avail- 
able in other engineering works, such as motor 
vehicle factories, would be correspondingly reduced. 

Unfortunately, this problem of heavy expenditure 
on new machine tool plant is aggravated by the fact 
that the machine tool man is often caught unawares 
by the change in demand. The first few off a new 
type of machine (the best available at the time) are 
often ill-suited to the task and these early machines 
have to be replaced by improved types a little later. 
New designs have to be prepared and developed in 
the light of experience gained. For example, on 
complex profiling operations it may well become 
necessary, in achieving the degree of accuracy 
required, to introduce three separate tracer controls, 
each operating in its particular plane of movement, 
in place of the one or possibly two available in 
standard machine tools of the day. 

One of the most difficult new problems in 
machining confronting the engine manufacturer was 
that of turbine blade production. As will be ap- 
preciated, very rugged machines were necessary to 
withstand the heavy and relatively slow speed cutting 
of Nimonic and considerable development work had 
to be put into this problem before satisfactory results 
were achieved. Several methods of machining blade 
aerofoils were thoroughly explored, e.g., shaping, 
single point cam turning, profile milling, and each 
of these methods is still favoured in some degree by 
blade manufacturers, but multi-spindle versions of 
the original machines are today regarded as essential 
to keep down the labour cost. 

Since the path of the cutter on most blade profilers 
is controlled by a compound master cam, much 
effort has been put into development of plant used 
in the manufacture of these cams, e.g., the “ lofted ” 
spaced sections of prototypes used in the profiling 
and subsequent contour grinding of the hardened 
production cams. A machine has been developed 
recently which is capable of contouring a compound 
cam from solid stock, tracing direct from drawings 


of a scaled-up series of profiles; removing the need 
for manufacture of the individual “ lofted” sections. 

The machining of leading and trailing edge 
radii, and smooth blending of aerofoil sections into 
blade shrouds and root platforms presented many 
difficulties which had to be overcome to avoid 
expensive handwork. The former problem has more 
or less been solved satisfactorily, in spite of the fact 
that the edges to be radiused are curved and at 
the same time tapered (in other words, spiral coned), 
either by a shaving operation using a non-rotating 
radius cutter, swivelably mounted, or abrasive hand 
machining. The latter, however, still presents some 
difficulty, since even the smallest step in the machined 
face between the platform radius and: the aerofoil is 
unacceptable on inspection. Hand blending is still 
largely employed. 


Root Radiusing Machines 

Several new root platform radiusing machines are 
under development, the best of which will be either 
contour controlled from the machined aerofoil, or, 
alternatively, will be capable of producing the root 
platform radius at the same time as the aerofoil. As 
will be appreciated, the problem is accentuated in 
some degree by the expansion angle at the blade root 
platform and the shape of the platform itself, which 
is virtually a small section of a large diameter cone 
formed by the base of the blading from the inlet 
to the delivery end of the compressor. 

The machining of fir-tree blade roots in difficult 
material to the high degree of accuracy demanded 
has similarly presented a problem, and even today 
some argument exists as to whether it is better to 
mill, form grind or broach these roots. Fir-tree 
slots in the turbine discs must obviously be broached 
irrespective of whether they are square to the face 
of the disc or at an angle thereto. 

Very robust broaching machines with heavy 
slideways are, of course, essential, and a lot of 
development has gone into the machines achieving 
present-day results. By the same token, considerable 
effort has been put into perfecting broach manu- 
facture, and in this regard considerable credit is due 
to the aero-engine manufacturers themselves, as well 
as the tool manufacturers, in developing high pre- 
cision broaches capable of withstanding heavy duty 
cutting whilst giving long life at the required degree 
of accuracy. 


Twin-wheel Form Grinders 


Special twin-wheel form grinders have been 
developed, both here and in America, for producing 
fir-tree roots from the solid. This operation, in 
which side thrust on the formed grinding wheel is 
somewhat uneven by virtue of the fir-tree shape, is 
an arduous duty for wheel bearings and much credit 
is due to the machine tool designers concerned in 
evolving machines which give the present degree of 
accuracy. Having regard to the complex shape of 
some fir-tree root designs, I would say—as a personal 
opinion—that there is a lot to be said for putting 
this high accuracy contour grinding into broaches, 
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which in turn are capable of producing several 
hundred blade roots within drawing limits between 
regrinds, rather than to use it for each individual 
blade. 

Some axial flow compressor blades are _pivot- 
mounted on close fitting pins and it will be 
appreciated that this design presented a variety of 
problems, such as accurate spacing of holes in the 
compressor discs to maintain the requisite degree 
of balance for such a high speed assembly; holes 
which are not only machined to one- or two-tenths 
of a thou. accuracy on diameter, but which are also 
one hundred per cent. alignable between the two 
flanges of the discs. The fine boring equipment 
developed for this work by the engine manufacturers 
using surplus wartime precision high speed boring 
heads) is without doubt a credit to all concerned. 

Turbine and compressor discs, together with the 
wide range of large diameter flanged rings common 
to gas turbine engines generally, similarly presented 
a problem to the machine shop, in that boring mills 
or big lathes equipped with contour turning equip- 
ment capable of machining two sides of a turbine 
disc at one operation, had to be evolved. 

This contour machining operation on steel com- 
pressor discs has been eased to a great extent recently 
by the introduction of hot flow forming of disc 
contours. Similarly, by the introduction of extruded 
sections for the series of large rings referred to, a 
considerable number of man hours has been saved 
in machining. These new developments are referred 
to elsewhere in the Paper. 

Reference has already been made to the problem 
of machining the tough heat resisting materials used 
in turbines, e.g.. Nimonics, stainless steel, H. R. 
Crown Max., etc., and the difficulty of introducing 
multi-spindle profilers in consequence of the irregu- 
larity in wear of individual cutters. Considerable 
development work has gone into the evolution of 
much improved cutters, not only in the high speed 
steel class, but also the ground-tooth tungsten carbide 
variety and the high speed spindles and_ bearings 
required to drive the latter. 

Whilst a fair amount of experience had already 
been gained in America on the grinding of tungsten 
carbide cutters and burrs from shaped blanks, no 
facilities existed in this country when turbine pro- 
duction expansion was first mooted. This position 
has since been rectified and the cutters are now 
available as a standard supply on the market. 


Tool Cooling 


All forms of tool cooling have been thoroughly 
investigated with the object of increasing the cutting 
speeds and feeds of these difficult materials, 
particularly for single point turning where the 
cutting edge is constantly under load. 

Probably the most important development in this 
field is CO, cooling. The Americans spent many 
thousands of dollars in an effort to make a success 
of this method, but eventually it was dropped in 
favour of high pressure oil and vapour cooling using 
soluble oils, etc. 
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With the valuable help of the Distillers Company 
we have pursued this development to the point where 
it looks by far the most promising of all the various 
methods at our disposal. 

Tool life in some cases on the more difficult 
materials has been increased to as many as twenty- 
five times normal; moreover—and this I regard as 
more important—we have discovered in consequence 
of being able to maintain a sharp cutting edge at 
these higher speeds and feeds, that the “finish ” 
obtainable at speeds up to ten times above normal 
is far superior to that obtained at the present slow 
speeds and feeds with conventional cooling. 

No attempt whatsoever is made to cool the chip. 
The tool tip is cooled internally by expansion of 
liquid CO, fed through a fine capillary within a 
hollow unhardened steel tool shank. Exhausting of 
the expanded gas takes place immediately below the 
carbide tool tip and spills on to the workpiece. 

In view of the much increased life of the cutting 
edge it has been possible to reduce considerably the 
thickness of tungsten carbide tips; this, in addition 
to improving still further cooling at the cutting edge, 
has resulted in an appreciable reduction in cost of 
tools—allowing for the extra work of producing a 
hollow tool shank with its capillary. Another major 
asset is shop cleanliness, the process being dry. The 
elimination of centrifuging equipment normally 
employed to separate coolants and lubricants from 
the chips before bagging for despatch, also represents 
a big economy. 

Whilst it has not been feasible to demonstrate a 
large range of production developments on _ the 
M.O.S. Stand at the “Production for Plenty” 
Exhibition, we considered it of sufficient importance 
to single out CO, cooling for exhibition; accordingly, 
you will be able to see the process in operation 
showing the stage to which it has already been 
developed. 

It is by no means regarded as a final development 
at this stage; none the less, some thirty-eight sets 
of equipment have been put to use in aircraft firms 
on difficult machining operations, not only with the 
idea of getting wider experience, but also for 
alleviating day-to-day manufacturing problems. 

The full economics of the process have not yet 
been worked out, but broadly speaking the gain in 
production time is such that one lathe out of three, 
together with its operator, can be dispensed with 
where tough materials are concerned, and this ratio 
may well be advanced in the relatively near future 
to two out of four machines. 

The same principle of cooling will, of course, 
eventually be employed in milling, grinding, drilling 
and high speed boring operations; the best method 
of applying it in these cases yet having to be 
determined. 

A central supply can be arranged for CO, should 
it be desired to segregate a batch of machines into 
one shop for the machining of tough materials; 
alternatively, individual supply units can_ be 
employed. 
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Die Manufacture 

Since precision stamping was the accepted method 
of producing all axial flow compressor blades when 
this design was first introduced, it quickly became 
apparent that unless some improvement could be 
effected in die manufacture, the skilled tool room 
capacity available to us would be totally inadequate 
in the event of a threatened emergency expansion; 
moreover, it would not be a feasible proposition to 
expand this type of capacity at a rate commensurate 
with the rest of production, an output of several 
million blades per month being visualised. 

This problem had to be tackled on a wide front. 
The first and obvious thing to do, whilst working 
on longer term ideas which it was hoped would 
virtually reduce the problem of die making to a 
production job, was to develop quickly mechanical 
aids to existing methods, thereby reducing the skilled 
labour element and further to introduce improved 
die steels which would give longer life between 
re-cuts. 

A number of mechanical aids were developed 
quickly and put into use: 

1. High speed flexible abrader discs in a variety 

of sizes for use with flex spindle drives, in which 
the abrasive discs were supplied in pack form 
with stick-a-sole adhesive on the back so that 
a worn disc could be rapidly discarded and 
replaced by a new one. 
High speed oscillating hand tools taking a 
variety of small shaped files for hand finishing 
on a variety of contours following machine 
profiling and before hardening and polishing. 

3. Ground-tooth tungsten carbide burrs in a 

variety of shapes and sizes for general contour- 
ing and fine finishing, also for simplifying the 
re-sinking of hardened dies. 

Long term development resulted, amongst other 
things, in the application of spark erosion machining. 
Early experiments showed that by using a suitably 
shaped brass electrode it was possible to re-sink the 
blade root portion of hardened dies (probably the 
most difficult part of re-sinking) in a matter of a 
few hours, with virtually no expenditure of skilled 
labour. Encouraged by these early results, tests were 
extended to re-cutting of the whole die surface and 
for this purpose electrodes were “struck” from a 
new die accurate to form. 

We now find that it is feasible to “re-cut” a 
worn die completely by this method in the hardened 
condition and to follow this up by a mere polishing 
operation. 

The inference from this, of course, is that new 
dies can be hobbed, hardened, spark erosion 
machined and polished, which virtually reduces blade 
die manufacture to our original objective of a 
production job. The many thousands of hours of 
skilled labour thus saved, to say the least, is most 
encouraging. 


i) 


Stamping and Forging 
There has been much controversy amongst 
production engineers as to the relative merits of 


precision stamping of blades (with attendant rela- 
tively short die life) and coarser limit stampings 
(attended by longer die life) machined all over, and 
even today this problem has not been thoroughly 
resolved, largely because a number of new features 
have been introduced into blade aerofoil shapes, all 
of which affect either one method or the other. 

There is obviously something to be said for both 
processes, particularly if one considers the range of 
materials still employed for compressor blades, e.g., 
light alloy, aluminium bronze and stainless steel. 

Die life in the case of light alloy is obviously very 
much higher than in the case of stainless steel, 
therefore there is a lot to be said for precision 
stamping in this case; the same may be said in a 
lesser degree for aluminium bronze. Nonetheless, 
the process involves very close control of the following 
if twist and other errors are to be avoided : 

1. Temperature of the metal “ uses” immediately 

prior to stamping. 

2. Method and time of handling between the 
furnace and the dies. 

3. Temperature of die blocks and the extent (in 
area) of contact between the thin blade sections 
and the die before the actual stamping 
operation. 

4. The avoidance of scale by correct furnace 
control. 

Added to this is the detailed inspection problem 
between each stamping operation on_ precision 
stamped blades; in which extreme care has to be 
taken to detect surface imperfections, which, of 
course, can be disastrous on such highly stressed 
components. 

The problem of training an army of skilled 
inspectors for this job to deal with rapid expansion 
in an emergency cannot be glossed over lightly, and 
this lends some tone to the alternative method of 
using coarser stampings with attendant longer die 
life, where a minimum of .012”/.015” of metal is 
removed to eliminate any surface imperfections that 
may be present; so long as a fast, accurate and 
cheap method of removing this metal is available. 

The American Ex-Cell-O method of machining, 
in which milling and subsequent grinding of the 
blade aerofoils are controlled by an accurately made 
compound cam, certainly produces an excellent blade 
with fully contoured leading and trailing edges and 
at the same time ensures good blending between 
the root platform radius and the aerofoil, but these 
cams are very expensive to produce; moreover, the 
developed area of blade aerofoils with their ever- 
increasing length represent a fairly formidable 
machining problem. This, having regard to the 
flimsy section of blades, the speeds and feeds per- 
missible for the material employed, etc., obviously 
governs the rate of output and, consequently, the 
price. 

The Jameson controlled abrasive band contouring 
machine, in which one side of the aerofoil (excluding 
leading and trailing edge radii) can be machined at 
one bite in the case of blades up to approximately 
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4” long, and in two bites, plus a traversing operation 
in the case of longer blades, is a time-saver as 
compared with single point attack in contouring 
of an aerofoil. 

This method, basically requiring stampings with 
some 12/15 thou. to remove, depends very largely 
on the accuracy of these stampings in respect to 
twist of the aerofoil if the quickest and cheapest 
results are to be achieved. Indications are that by 
using the Garrington method of high ° frequency 
heating of blade “uses” to a timed cycle, with 
thermostatic acceptance or rejection of “uses” 
immediately prior to automatic feeding into the dies, 
controlled die temperatures, etc., such blade stamp- 
ings will be practically free from twist errors. 

The Jameson process, however (as at present 
employed), leaves the root radius blending and 
platform machining to be done as a separate opera- 
tion as well as the leading and trailing edge radii, 
(though the latter, of course, is already accepted as 
a standard machining requirement even on precision 
stamped blades). 

There is a possibility that, as a result of develop- 
ment work now proceeding, root radiusing and 
platform machining can eventually be done at the 
same time as the aerofoil. If this improvement can 
be effected, then the Jameson process may well prove 
to be one of the best and cheapest methods of blade 
aerofoil machining. 

Depending on the grit size employed in the 
abrasive belts there is the question of fine scratch 
marks across the aerofoil which, from a fatigue failure 
point of view, must be closely watched. However, 
developments are in hand to determine whether it 
is better to use a fine grit belt as at present with 
no other form of “ finishing”’, or a coarser grit belt 
with its faster cutting propensities, finishing the 
aerofoil surfaces together with the root radius by 
the liquid abrasion process referred to later, which 
not only gives the requisite degree of finish, but also 
improves resistance to fatigue failure. Test 
specimens thus treated seem to indicate that when 
subjected to natural frequency vibration to the point 
of destruction, three or four times the life of 
untreated parts can be achieved. 

Briefly then, we are still in doubt as to the best 
method of manufacturing compressor blades and, in 
consequence, a variety of processes continues to be 
used both here and in America. The problem will. 
we hope. eventually be resolved, but a number of 
incidental factors, probably not foreseeable at this 
stage, such as thinner aerofoils with higher twist 
and other special features, can obviously affect the 
situation. 

The foregoing remarks are related primarily to 
compressor blade manufacture. In the main, where 
turbine blades are concerned, because of the nature 
of the materials being handled, it seems safer to 
machine approximately .080” off the aerofoils, rather 
than chance the disastrous effects of cold working— 
which is a risk in precision stamping. In any case, 
the number of blades in the turbine is small when 
compared with the compressor 


518 


Since it is difficult to detect overheating of 
material in finished components the importance of 
close temperature control in the heating cycle when 
stamping, referred to above in connection with 
blades, even for parts such as gears, etc., Cannot 
be over-stressed. Only a small percentage of the 
parts going through the shops at any particular time 
may be affected if the risk of over-heating is present. 
In consequence, it is most difficult to ascertain the 
degree to which total production may have been 
undermined should failure of finished parts occur 
in actual use. 

Other improvements in forging and stamping 
techniques are undergoing development at _ the 
present time—there is still ample room for improve- 
ment—and it is anticipated that these, if successful, 
will not only cheapen stampings, but will also 
introduce further guarantees against risks of failure 
of finished parts. 


Brazing and Hard Soldering 

Continuous rolled section stainless steel blading, 
which is now available to the designer, cut off to 
length and suitably twisted, offers a relatively cheap 
form of construction for compressor stator blading; 
notably for short life engines, where cheapness is 
of paramount importance. 

In this form of construction inner and outer 
support rings (suitably pierced to take the ends of 
the blade section) are used, hard soldering or brazing 
being employed to secure the assembly. 

Present-day techniques on brazing and_ hard 
soldering need to be improved, however, before this 
form of construction can be safely used—particularly 
at the higher temperature end; hence, work is now 
proceeding on : 

1. the development of improved high temperature 

brazing ; 

2. suitable high temperature furnaces with neutral 

atmosphere to overcome the need for fluxes. 


Deburring and Finishing 

Even in the case of piston engines it has been 
estimated that some 15° of the total production 
man hours was expended in the removal of burrs, 
sharp edges and machining marks—mostly hand 
work—and the development of mechanical deburring 
as a worthwhile process had not been vigorously 
tackled until recently, i.e., until large scale removal 
of sharp edges in combustion equipment arose— 
components being subjected to both high temperature 
and reverberatory loading. 

It was felt that the “seashore” type of erosion 
normally employed in barrelling was the best means 
of accomplishing our objective, but whilst it was 
logical to subject relatively small regular shaped 
parts to normal barrelling, irregular shaped com- 
ponents such as flame tubes could not be dealt with 
in this manner. 

However, by a more scientific application of the 
process, in which the peculiar shaped objects could 
be supported suitably within the barrel whilst being 
subjected to the normal abrasive action, it was 
thought that good results could be obtained. 

With the help of Rotofinish, Ltd., this problem 
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was tackled vigorously and our earlier surmise proved 
to be correct. Today, a considerable percentage of 
the hand work involved in the earlier stages has 
been eliminated and the end result shows a con- 
sistency of finish not normally achievable by the 
old hand methods. The automaticity of the process 
also eases inspection. One problem remained, 
however : irrespective of whether holes are drilled 
or punched in sheet metal or whether the edges of 
sheet are sheared, there is usually a much bigger 
burr on one side than the other, and it is still 
necessary at the moment to remove the bigger burr 
roughly by hand before subjecting the parts to the 
mechanical erosion process above referred to. 

A different method of tackling this problem, 
applied on an experimental basis, has shown that 
it is now feasible by mechanical means to remove 
the worst possible burr in a matter of two hours 
or so and to produce a perfect radius in its place. 

The next problem is to find the best and cheapest 
possible way of applying this new development, 
whilst making the utmost use of existing equipment. 

In the latter connection, the method first described 
is, of course, applicable to a very wide range of 
components in addition to flame tubes, such as 
highly stressed gears and other parts where, say, 
sharp edges at the ends of teeth require to be 
removed. 

If the problem of “finishing ” is one of removing 
machining marks, as opposed to burr removal, then 
the latest liquid abrasion process, in which the water 
abrasive media is given its high velocity by centri- 
fugal slinging, can be used to good effect. 

In addition to removing machining marks quickly, 
this process results in a mild shot peening effect on 
the surfaces treated which, as stated earlier, is 
beneficial from the fatigue failure standpoint. 


Welding and Welded Structures 

As is well known, several forms of welding are 
employed in gas turbine manufacture. Quite apart 
from the difficulty of training more skilled operatives 
in an emergency, hand methods can be somewhat 
of a menace, depending on the state of the 
operator’s liver, etc. Moreover, inspection of welds 
is a difficult matter. Accordingly, considerable 
effort has been put into the study and ultimate 
adoption of automatic welding equipment. 

All the latest American techniques in this field 
were Closely studied and every effort made to get 
equivalent British equipment placed at the disposal 
of manufacturers to reduce the human element to 
a minimum. 

Welds produced by these automatic methods, 
particularly those using inert gas shielded arcs, 
represent a big advance and such welds are capable 
of being worked to a very high degree in subsequent 
spinning or pressing operations. Even deep section 
spinning such as the syphon tube expansion joint 
on large diameter components is quite feasible and 
the end result is thoroughly dependable. 


Extrusion versus Centri-cast 
Reference should, I think, be made to the glass 
lubricated die technique (which came from France) 


by means of which hot extrusion of heat resisting 
materials such as Nimonic, H. R. Crown Max. and 
stainless is possible. 

As you are aware, there are a large number and 
variety of large diameter rings employed in turbines 
which were normally produced by machining from 
heavy centri-cast tubes; a method which in large 
scale production would lock up many tons of high 
alloy steels—often involving _ strategic alloying 
elements. Whilst this material problem was 
alleviated to some extent by installing boring mills 
at the casting plant, to rough machine the rings 
and to put the turnings back into the pot quickly, 
a great deal of metal was still machined off by the 
engine makers and sold as scrap. 

Today, it is feasible to extrude these difficult 
materials in sections within .080” of finished size 
at approximately 15 feet per second, which can be 
rolled into rings, flash butt welded and _ stretch 
formed to size before final machining, reducing 
manufacturing costs by approximately 20%. The 
dies used in this extrusion process are relatively easy 
and cheap to produce and there is an added 
advantage in that the material thus extruded has 
forged properties. 

This extrusion process is also of value when short 
runs of a particular section normally produced by 
rolling are required and where the cost of setting-up 
the rolls would not be justified. 


Casting Techniques 

It is a well-known fact that investment or so-called 
precision casting (sometimes referred to as “ Lost 
Wax”) has played a very important part in the 
gas turbine engine production field, having been 
used extensively for the production of stator blades 
of complex shapes, as well as for a range of other 
items which lend themselves to precision castings. 

It has also been put to very wide use in the 
commercial field; accordingly, the capacity created 
originally to meet a special need has proved to be 
of great value to industry generally. A more recent 
development of this process which employs frozen 
mercury for patterns in place of wax or plastics, 
in conjunction with an improved investment tech- 
nique, renders it feasible to produce patterns of very 
complex shapes of fairly large dimensions in a 
number of separate pieces which, on being brought 
into contact with each other, automatically weld 
accurately together as a whole. 


Inspection 

In this field also the gas turbine has produced 
a number of problems, not the least of which has 
been in the inspection of blading. Several years 
back this particular problem was tackled most 
vigorously, it being realised that some form of 
automatic inspection would be essential if the 
quantity of blades ultimately envisaged was to be 
handled effectively. It was also realised that if 
weaknesses in tooling setups were not detectable in 
the early stages of manufacture, with big scale pro- 
duction running into millions, considerable scrap 
would be built up before corrective action was taken. 

As a result of intensive development work, in 
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addition to the optical method by means of which 
deviations from true contour on blade aerofoils can 
be seen on a screen at approximately 10 times full 
scale, we now have equipment which is capable of 
inspecting automatically 300 blades per hour, 
measuring at 28 points relative to the blade root 
fixing at one setting. This equipment, developed 
by The Sigma Company employing coloured distilled 
water height gauges, indicates clearly in front of a 
screen the rate of tool wear in addition to the erratic 
results emanating from setting up between different 


operations, etc., so that tool setters can take early 
corrective action. 

This development has in fact led to a position in 
which inspection of a large range of commercial 
work, as well as gas turbine components, is virtually 
monitoring production, thus reducing scrap to a 
minimum. 
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“It All Depends on Management ’ 

That is partly contributed to by our national habit 
of promoting the expert to top level management, 
on the grounds that he is good at his own technique, 
has many years of service and is a good sound man. 

“ We cannot go wrong,” it is said, * with So-and-so. 
He is a good sound man. He will be the next man 
for director’. Now, the good sound man is often 
the strong, silent type, beloved of certain novelists 
in English literature. Such people are frequently 
strong because they had to play many games in 
their youth, and they are silent simply because they 
have nothing to say, neither of which is any 
recommendation for top level management. Broadly 
speaking, the functional expert tends to be an 
introvert, knowing more and more within the narrow 
confines of his subject and he is happy in so doing. 
He is like a horse put in blinkers so that he does 
not see or care about anything else. 


Early Training Essential 


It is, therefore, most important in finding and 
training people for management to spot them 
sufficiently early, so that they do not become too 
expert in any one field of the business. It is true 
that most of them will have to climb up one of the 
technical ladders, such as finance or production, but 
do not let them climb too far. When you have 
spotted a man as a person of real quality for top 
level management, take him out of a_ purely 
technical field and see that he gets a broader training. 

General Motors, the largest private enterprise 
organisation in the world, with a labour force 
of about 250,000, have done this sort of thing 
for years. They evaluate a promising young 
man in the early or middle thirties and say: 
‘Yes, he is good at this and this, but bad 
at that”. They then give him a job of minor 
responsibility in a field in which he is not good, 
because in no better or quicker way can he find out 
his weaknesses. Further, if he is to lose money 
through the things which he is bad at, he loses it 
at a level which will not bring the whole business 
down. This is the catholic approach to general 
managership that I advocate. 

Finally, I want to tilt, not at your expertise set 
forth in this Exhibition, but at the expertise of the 
psychologist, the economist and the philosopher, who 
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are invading the industrial field. Professor Mace 
gave an instance of this with which I am going to 
disagree. He said: “If predictions are not entirely 
out of order, the guess might be hazarded that the 
next great phase of technological advance will be 
one in which human factors in the technological 
situation are accorded the same scientific regard as 
are given to raw materials and machines; and when 
technologists begin to think in terms of the man- 
machine-materials unit.” 

That frightens me out of my life, because when 
technologists begin to tackle something the first thing 
they do is to acquire a vocabulary which they can 
understand but nobody else can! Although Profes- 
sor Mace says that the scientific approach to the 
human factor is a prediction, it has, in fact, started 
already. A book has been recently published which 
is a symposium of seven talks to the British Associa- 
tion last year by psychologists, philosophers and 
economists on the very important problem of 
management and the process of decision. I will 
quote from that book to illustrate my meaning. It 
refers to a book called “ Liquidity and Uncertainty ” 
by Marschak, and this is what it says : 

“The rationale of minimaxing the regret is not 
shewn; it is not clear that this policy has any 
relationship to the maximisation of profits, or of the 
utility of profits, over time.” 

I hope you are all with me! 

“If the ‘ minimax regret’ is not a deduction from 
postulates of rational behaviour, it might be an 
hypothesis concerning actual behaviour. But in this 
case I do not see that minimax regret is always a 
better hypothesis than maximin complacency. It is 
particularly difficult to understand the logic of 
minimax regret in Marschak’s second example. If 
the firm will not know whether it has missed the 
boat or not, why should it plan to minimax the 
miss? ” 

This illustrates, I think, a development of the 
attack on management from, I will not say the 
scientific side, but from the academic side by those 
who use words but, happily, have never to follow 
them up with action. It is a perfect example of 
my contention that if you are skilled in an expertise, 
you must create a vocabulary so that nobody else 
will be able to understand you and, therefore, be in 
a position to criticise ! 
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OU have, both in the Exhibition itself and in 
the Conference that you have held during the 
week, touched on all the many _ technological, 
scientific and quasi-scientific aspects of modern 
industrial techniques. You have also, I was glad 
to see, had from Professor Mace, Miss Foyle and 
Mr. Crawford some consideration of other problems 
than the purely technological ones. However. 
broadly speaking, you have spent the week, as was 
your intention, in a welter of technocracy. 
One is reminded in that context of two lines from 
a poem by Mr. Roy Campbell. It is perfectly true 
that the poem was intended to attack another poetry 
group which he did not iike very much, but the 
lines have a wider significance and, I think, a 
particular one in this instance. They run: 
“ They’ve got the snaffle and the curb all right, 
But where’s the bloody horse ? ” 


Living by Our Wits 

Now I want to talk about the horse and I propose 
to begin by quoting what the Duke of Edinburgh 
said at a lunch last October : 

“We have now in this country literally to live by 
our wits; by the wits of the scientist and the engineer, 
who by their inventions start new industries; by the 
wits of the specialist and the expert, who can improve 
the methods of production and materials. ‘ 

That is what you have been discussing and 
exhibiting during the week. The Duke of Edinburgh 
went on: 

“ . . . by the wit of the designer, who can improve 
the product itself and its saleability; and, finally, 
and most important of all, by the wit of the 
managers who, alone, can bring together and make 
use of the ideas of the scientist, the specialist and 
the designer.” 

That was what the Duke of Edinburgh said at 
the close of last year. Those of us who have been 
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in management and have had a special interest in 
management for many years, were extremely 
gratified that a person of his distinction and high 
level should have made that statement, because it 
put management in its proper perspective for the 
first time. 

What do I mean in this context by management? 
I mean top level management. Many of the 
management techniques and _ expertise, whether 
directly concerned with functional management or 
more broadly concerned with managing people, are 
the concern of every rank of management, whether 
functional or not; but in this instance I am speaking 
of top level management, which occurs in those large 
industrial organisations which must employ a number 
of functional specialists, all capable of promotion 
towards management, and where top management 
personnel are required to integrate and develop them. 
It is true that even in a business capable of being 
managed by one man, management is essential, but 
not in the terms in which I am speaking of it today. 

In the Paper by the British Institute of Manage- 
ment, which I presented to the International 
Management Conference in San Paulo, we gave a 
definition of the small enterprise. We took it as 
being an enterprise that could be managed by one 
person. Clearly, that could be anything from 10 
or a dozen employees up to 150, according to the 
type of business but, on the whole, that is a fair 
definition of the small enterprise. The Paper added 
that many of the techniques of management have 
been developed in order that the large-scale 
organisations shall in fact be managed as well as 
the small ones. Where direct contact between the 
manager and the managed is possible, there is clearly 
no need for the techniques of communication, 
personalisation and leadership. In this context, “It 
all Depends on Management”, and in terms of this 
Exhibition I shall talk about large-scale management 
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and the large-scale organisation which is big enough 
to require a division of functional management. 


The Function of Management 

What do managements do? What are their 
responsibilities? Many people distinguished in the 
fields of management have attempted to define what, 
in fact, managers do. Some years ago I asked the 
B.I.M. for a good definition of management. They 
sent along 36, including, I am happy to say, those 
which Sir Walter Puckey, the Chairman, and I 
myself had given in our books on management. As 
far as I could see, they were not any worse than 
anybody else’s, but they were all really frightful and 
contributed nothing at all. 

A simple classification is that in current use by 
the British Institute of Management for their 
executive course. They have divided the scope of 
management into five broad categories. First of all, 
there is the flow of work. Clearly, that is, in its 
nature, dependent on the type of organisation. If 
it is a factory or, in retail distribution, if it is a 
shop, it is where the business takes place. I imagine 
that, very largely, a good deal of your Exhibition 
and a good deal of the talks which have been given 
have been concerned with one or more of the 
technical aspects of the flow of work. 

Top management is clearly very vitally concerned 
with flow of work, but since it is, more and more, 
the field of the technical expert, it is wise for top 
management either not to have any particular 
specialist knowledge of it or, if they have had it in 
the past, to forget it as soon as possible. One of 
the definitions of expertise might be that it is what 
you know and nobody else does. If, as is appropriate 
when you are a functional expert, you claim the 
knowledge, that is all right, but if you then become 
promoted to top level management and someone 
else succeeds you, it is certain that the someone else 
will be an expert who probably will not agree with 
you. He may to start with, but he will gradually 
develop his own special expertise. In any case, and 
this is the vital point, things of an expert nature 
change so rapidly these days that however good you 
are as an expert, in the course of a few months, 
and certainly in the course of a few years, you will 
be hopelessly out of date. Therefore, it is wise, if 
you come up through the expert ladder of promotion 
to top level management, to be most scrupulous to 
stick to the basic principles of management: use 
your broad experience but do not spend your time, 
as it is so easy and so pleasant to do, telling the 
other man that he really does not know. 


Financial Provisions 

The next broad division is finance. Mistakes by 
top level management in not providing adequate 
finance, over a reasonably long-term period. has held 
up more good productive ideas than probably any 
other single factor. I know of several cases where 
that has happened. It is obvious that if the money 
to pay for developments is not available, however 
good the developments may be, they cannot be 
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undertaken. This has particularly been the case 
during the last 10 years, when money could not be 
raised quickly and many most promising schemes 
have been baulked, if not entirely suspended. 
Finance is of great importance. 

Then there are the things which stem from finance, 
not only the purely accountancy aspect, which is 
essential, but the more modern developments of 
machine accounting and management accounting and 
statistics. These developments, particularly on the 
electronics side, do represent a danger and the top 
level manager would be wise to keep his head about 
these fascinating new machines, because nothing can 
more bog up a stream or dull a whole project than 
too many figures about it at the wrong time and in 
the wrong manner. 


Personnel 

The next broad section is personnel, in the sense 
of hiring and firing, training, wage scales, and so 
on. That is a very important aspect of top level 
management, but I will deal later with its peculiar 
and real significance in terms of providing an 
atmosphere in which we may work well and of the 
leadership of men which, in my view, should be 
the responsibility, not of the personnel manager, but 
of the top level manager. To divoree this very 
important function from top level management, so 
that it stems from something lower than the top- 
most, is, I am sure, a very bad mistake, indeed. 


External Relations 

The fourth large group is external relations. That 
covers selling and advertising and. more widely, the 
modern public relations technique. In terms of 
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productivity, selling and all that goes with it, it is 
clearly of paramount importance. In order that the 
most efficient production can take place, sales plans 
must be worked out sufficiently in advance; sufficient 
finance must be provided to ensure that the plans 
are carried out; risks, which in some cases may be 
great, must be taken by laying down a_ heavy 
advertising programme in order to provoke a 
demand. During the last ten years, owing to the 
predominance of the sellers’ market, insufficient 
attention has been paid to this aspect of manage- 
ment. The term “ productivity” no doubt covers 
the whole field of industry, including the sales side. 
The Americans have a peculiar genius for inventing 
words and they are now talking about “sales pro- 
ductivity”. There they are on both the swings and 
the roundabouts and cannot go wrong, though why 
the word “ productivity ”, which connotes what you 
produce in a more global sense, should be used I 
do not understand. 

The last of the five functions which come within 
the scope of general management is the most 
important of all. As the Chairman has said, it is 
under general management that the leadership 
function must be exercised and, stemming from it, 
the creation of an atmosphere in which the human 
material of all ranks can do its best. 

It is mainly with the general manager function 
that I propose to deal. 


The Four Phases of Industry 

Mr. Burns Morton, in his book ‘ Teamwork in 
Industry ”, discerned that British industry had gone 
through four phases in the last century. The first 
phase, bringing about the industrial revolution, about 
100 years ago or rather more, was the material 
phase, the phase of the discovery of processes. 
Secondly, there was the machine phase, which lasted 
for some considerable time, devoted to the invention 
of machines that could make the fullest use of the 
power and of processes that had been invented. I 
suppose you can say that went right up to the end 
of the First World War. 

Thirdly, there was the methods phase, starting. I 
should think. broadly at the end of the First World 
War and reaching its peak during and after the last 
War, the methods phase by which, having got the 
power and the machines, you then found out the 
best and most efficient methods of using them. 

Finally. we are now full-tilt in the middle of the 
last phase, which is the manpower phase. This 
phase been creeping up onus for some time. It 
is due partly to social and political developments. 
but, without going into why it has happened, there 
is no doubt whatever that it has happened. All 
countries are now catching up on the other three 
phases of industry; they all have potentially the 
processes, the power and the methods. Therefore. 
the main difference industrially between one country 
and another, in the end, lies in their skill in 
managing people. Other differences are caused by 
war and so on. but that is the main difference. 

The management of men is not only the most 
important, but also the most engrossing aspect of 


contemporary management. I suppose it is the best 
illustration of what we hear so much about now, 
that we are in the middle of a century of change. 
As Mr. de Valera said some years ago, it is 
characterised by the rate of change of the rate of 
change; in other words, the speed of change itself. 
As Mr. Robert Oppenheimer said recently in this 
Reith Lectures, modern science has made change the 
condition of man’s life. 

I suppose there is no better example of change, 
and change with which we are all familiar, than 
that from power over to power with the labour force. 
One can see no reason why we should ever go 
back to power over people. I hope we never shall, 
because management in those terms was much too 
easy, whereas now it is complex and, therefore, 
fascinating. Further, it is not only more exciting 
to get people to work with you: it is infinitely 
more satisfying. 


The Change in Approach 

There is another thing which is significant and 
has a definite bearing on this particular change and 
that is, the skill and courage with which the trades 
unions of this country have adapted themselves to 
the changed approach to management, from the fight 
across the table—that is. the fight between employers 
and men, a fight in which the trades unions were 
in the van—to the fight which men and management 
together have to wage against the economic situa- 
tion. That is a most outstanding example of skill 
and adaptability to change. 

Both Professor Mace and Miss Foyle in their 
Papers stressed the need for general management 
to provide the motive power which is essential in 
competitive industry. 

Mr. James Crawford. with his usual courage. 
knowledge and wisdom. has said: 

“ Despite a small minority of voices, trades unions 
recognise that management must manage and make 
final decisions. We do not think that this is 
management's right and prerogative; we think it is 
their responsibility ”. 

That is a brave. courageous statement. It puts 
this responsibility fully and fairly on management 
at all levels but. more particularly, on top level 
management. 

How can top level management do this? What 
are the peculiar skills which are necessary to enable 
it to be done well? If you can define the skills for 
doing a job in this way, where do you find the 
people? What sort of people should they be, and 
how do you train them for promotion? 

First of all. I think the skills belong very largely 
to the field of arts rather than the field of sciences. 
That is a bad division, really, but it is only intended 
as a broad generalisation. They are skills which are 
personal, instinctive and intuitive, rather than logical 
and ratiocinative. (This is part of the game! 
Management experts use words which nobody else 
can understand, and so I use the word “ ratiocina- 
tive”, to distinguish between the two types of people). 
The scientist usually thinks things out by a logical 
process of reasoning: the arts man may make use 
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of the logical process but he is also more likely to 
make use of the imponderables, such as intuition 
and the personal touch. 


The Working Atmosphere 

These skills are no good unless they are exercised 
within a good climate of work, an atmosphere in 
which they can thrive. Here we have to remember 
the history of labour conditions in this country over 
several generations where, until recently, manage- 
ment had power over the human material and used 
it efficiently but ruthlessly. As a result, social and 
political stresses were set up which have now been 
resolved in the new situation. 

For people who have experienced those conditions 
or who have inherited the legacy of remembrance 
of it, and one way or another, most workers come in 
one or other of these categories, argument is no 
good. When you are motivated by an emotion, 
logical argument, more often than not, drives that 
emotion inside and hardens it. Only two or three 
things will overcome this suspicion of management. 
First, top management, the board of a business, should 
take a risk just as they take an advertising risk 
or a capital risk. They should go out of their way, 
by practical measures, to show the labour force that 
good labour relations and a good atmosphere are 
not merely paragraphs in the chairman’s speech, 
which it often has been during the last 150 years, 
but that it is, in fact, something that exists, works 
and has effects. It is no good talking about good 
incentive schemes unless they work and _ bring 
rewards. It is no good talking about every private 
having a field marshal’s baton in his knapsack, unless 
the workers can, themselves, see people of their own 
types—and not only the geniuses who have risen 
to the top, like the Lord McGowans—actually 
getting promotion, donning black coats, assuming 
large responsibilities and gaining big incomes. 

I was thinking over lunch how this creating of 
atmosphere could best be described. We were talk- 
ing about the genius some men have—I wish I had 
it—of giving a broad generalisation about life in a 
single, cogent, homely phrase, such as that in one 
of the songs of Miss Marie Lloyd: “A little of what 
you fancy does you good”. I came to the con- 
clusion that the only way in which I could put 
across what I am trying to say in common or garden 
language, was to reverse that phrase and say: “A 
little of what does you good, particularly financial 
good, is what you fancy”. Over a period of time- 
the period depends on the nature of the industry 
and of the business organisation—and with very 
skilled techniques, that sort of atmosphere can be 
created. It cannot be created by political means— 
I am quite convinced of that—by either party or 
any party. It cannot be created by sociological 
means. I am sure that it can only be created by 
management believing in it and taking the consider- 
able financial risk involved. In due course, the 
workers themselves will believe in it because they 
can see what is happening. They will then argue 
themselves out of the emotional inhibitions which 
have held them in chains for many years. 
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I believe that the creation of climate can only 
be done in that way, the really practical way, but 
there is another factor which contributes to its 
creation. All men and women, particularly in the 
middle of this century, feel a need for leadership. 
It is an interesting paradox that the more people 
talk about groups and group associations, the more 
they talk about the common man, the more the 
common man wants an uncommon man to lead him. 
Personalisation and leadership become, therefore, of 
great importance. I believe that no top level 
manager in any large-scale organisation these days 
can afford to ignore the affairs that go on around 
him and not take part in them. He must not only 
be a leader in his own organisation, but he must 
also be recognised by the people within that organi- 
sation as being a person of importance in some other 
field. 

Qualifying for Leadership 

I have found that the workers in most organisations 
are prepared to accept and follow their manager 
provided that things within the organisation justify 
it—much more because he seems to be a leader in 
another sphere than merely because he has been 
appointed as managing director of a business. I will 
give you an instance of what I mean. A year ago 
I was asked by the B.B.C. to take the chair in a 
discussion on horse-racing, about which, apart from 
the usual annual loss on the Derby, I know nothing at 
all. I did so. Later on I lost money in a rather 
heavy way as a result of the tips which I was given! 
When I went through one of our larger factories. 
the next day, I noticed a degree of respect and 
attention which I had never thought possible before. 
It was not because they thought that I might be 
able to give them tips. It was clear that it was 
because they thought: “Well! He actually took 
part in a broadcast about horse-racing on the B.B.C.” 

I believe personalisation to be of vast importance. 
and I venture, therefore, to criticise industrialists in 
this country because, over the last 50 years, they 
have tended to keep themselves to themselves. When 
I started in business years ago, the idea that you 
should take part in any activities outside business, 
apart from pure pleasure, was absurd. ‘ Business is 
business. Politics and politicians do not matter. 
Just get on with it!’ 

The result has been that when, in the last few 
years, industry and business generally, have come 
before the bar of public opinion, we have had few 
advocates from among ourselves. We have had to 
go to the economists, the quasi-scientists and even 
the advertising agents to tell the public what we do. 
If we had been doing our job properly, it would 
not have been necessary to tell people what we do 
and how we do it. 

That is one of the main differences between 
American industry and ourselves. No one has any 
doubt in the United States about the dignity of 
industry and the fact that the country is entirely 
dependent on the skill of its industry. No one can 
have any doubt that is also the case here, but do 
people believe that those who run industry here 
are persons with sufficient qualifications to do so? 

(concluded on page 520) 
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REPORT OF THE MEETING OF COUNCIL 


Thursday, 22nd July, 1954 


fPYHE first Council Meeting of the 1954/55 Session 
| was held at 10, Chesterfield Street, London, W.1., 
on 22nd July, 1954. The Chairman of Council, 
Mr. G. R. Pryor, presided over the Meeting, at 
which 27 members were present. 

Before proceeding with the business of the meeting, 
the Chairman cordially welcomed Mr. B. F. 
Goodchild, Chairman of the Calcutta Section, and 
Mr. H. Gibson, a Past President of that Section. He 
also welcomed Mr. E. Willcox, Chairman of the 
Sheffield Graduate Section, and Mr. J. P. Speakman, 
Chairman of the Manchester Graduate Section. 

In opening the meeting, the Chairman said that 
it was by way of being an historic occasion. Not 
only was it the first meeting of Council in the new 
Headquarters, but it was also the first meeting of 
Council under the new constitution. It was gratifying 
to note that approximately 20 members of the former 
Council had been re-elected, and he wished to thank 
those members, together with their former colleagues, 
for having elected him Chairman. It would be his 
endeavour during the next 12 months to justify the 
confidence which had been reposed in him as Chair- 
man, a position which he was very proud to hold. 

With the purchase and alteration of the new Head- 
quarters, the Institution’s capital structure had 
suffered a rather violent reorientation. It was the 
Chairman’s personal view that for the next 12 months 
it might be wise not to embark on any new major 
projects, but to settle down in the new premises and 
to consolidate the present position. 

It could not be emphasised too often that the 
Council was the governing body of the Institution. 
Its members were elected either directly to it or to 
positions which made them ex officio members and it 
was the duty of all members of Council to face their 
responsibility fairly and squarely, for everything that 
the Institution did or did not do was ultimately the 
responsibility of the members of Council. 

That was rather a sobering thought, and during the 
next 12 months he would do all he could to see that 
members of Council received all the information 
necessary in respect of matters on which they needed 
to take action, and he would further endeavour to 
see that any conflicting points of view were given 
a fair and unbiased hearing. That could only be 
done with the help of members of Council. If the 
Council could succeed in these two things, it could 
be sure of making decisions which were informed, 
considered and wise. 


Election of Standing Committees, 1954/55 


The names of members elected to Standing Com- 
mittees for 1945/55 appears on page 529. 


Election of Section and Regional Hon. Secre- 
taries and Regional Hon. Treasurers 

The election of Section and Regional Hon. Secre- 
taries and Regional Hon. Treasurers was confirmed 
by the Council. 


Finance 

A provisional Income and Expenditure Account 
for the 12 months ending 30th June, 1954, was placed 
before the Council, together with the Finance and 
General Purposes Committee’s budget proposals for 
the current year, which were approved. The Chair- 
man said that certain of the figures must be taken 
as tentative until they had more experience of the 
cost of maintaining the new Headquarters, but the 
budget forecast that there would be a modest surplus 
on the year’s working. 


New Headquarters 

The Secretary reported that the decorating and 
re-equipping of the new Headquarters was now 
virtually complete. The Institution owed a great 
debt of gratitude to Lady Sempill, who had acted as 
adviser on interior decorations. With the limited 
financial resources at her command she had done 
a superb job. 

At the end of June the total of the Appeal Fund 
was £10,324. 19. 0. and donations were still being 
received. 


Production Exhibition and Conference 

The Secretary reported that the Production Ex- 
hibition and Conference held at Olympia earlier in 
the month had been highly successful, and the atten- 
dance exceeded expections, not only at the Exhibition, 
but also at the Conference. The event could be 
regarded as having fully justified the risk taken by 
the Institution, in embarking on such an ambitious 
enterprise, at such short notice. 

At present the Secretary was unable to give any 
figures regarding the cost of the Exhibition and 
Conference. A full Report of the Conference Pro- 
ceedings, including the discussions, was being pre- 
pared and would be available towards the end of 
September, price £1. 1. 0. per copy. 

The Conference was opened by The 1954 Sir 
Alfred Herbert Paper, followed by 15 papers dealing 
with a wide number of production subjects, with 
subsequent discussions of a high order. A number 
of congratulatory comments on the Conference had 
been received and so far there had not been any 
adverse comment. 

On the Exhibition side, the Institution’s function 
had been advisory. On the whole, the theme put 
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forward by the Institution, following the story of 
production from research to end product, had been 
accepted by most exhibitors. There were one or 
two exceptions by certain firms, and in all probability 
these firms would not be invited to take part on any 
future occasion. The consensus of opinion was that 
only the most unimaginative person could have 
walked round the Exhibition without acquiring at 
least one good idea. 

There had been comments regarding too much 
static material and the * boxing-in’ of stands, and in 
any future Exhibition every effort would be made to 
ensure that these criticisms were met. There had 
been initial difficulties with some of the trade associa- 
tions regarding exhibits by their members, but it had 
been made clear that this was not a selling Exhibition 
and it was likely that on any future occasion these 
difficulties would be overcome. 

In conclusion, the Secretary said that the Ex- 
hibition had been honoured by a visit from H.R.H. 
the Duke of Edinburgh, who was Patron of the 
Exhibition; no less than ten members of the Govern- 
ment had also visited Olympia. He was not in a 
position to give the exact attendance figure for the 
Exhibition and Conference, but it was of the order 
of 50,000. 


Schofield Travel Scholarship, 1954 

Mr. B. H. Dyson, Chairman of the Awards 
Committee. said there had been 35 applicants for 
the Scholarship, from which a short list of six candi- 
dates had been prepared. It was recommended that 
the Schofield Travel Scholarship for 1954 should be 
awarded to Mr. W. R. Bailey, Graduate, of Stoke- 
on-Trent, to enable him to visit Germany. The 
Council approved this recommendation. 


* Broadening of the Base ’ 

It was reported that at a meeting of the Education 
and Membership Committees to receive the views of 
Sections, it was generally agreed that: 

1. the status of the Institution should be main- 

tained and if possible increased, so that it is in 
every degree equal to that of the major 
chartered institutions; 

2. the standard of examinations must be main- 
tained in any extension undertaken; the full 
examination at the present level for candidates 
not engaged in metal working industries is to 
be considered by the Education Committee; 

3. in reconstructing the examination system, re- 
gard should be had to: 

i) arranging examinations so _ that 
candidates can qualify in their own 
special technologies prior to being 
admitted as corporate members: 

ii) the importance of the production 
element in addition to the various 
technologies: 

iii) the need to ensure that maximum 
recognition by the Civil and Mili- 
tary services, and by the Burnham 
Committee is accorded to the 
Institution’s qualifications. 


~ 


The Sub-Committee were now reconsidering their 
original Report in the light of Sections’ comments 
and the above discussion, and would present an 
amended draft to a further joint meeting of the 
Education and Membership Committees. 


The Journal 

It was reported by the Editorial Committee that 
it had been possible to introduce some improvements 
in the presentation and layout of the Journal. The 
July, August and September issues were being de- 
voted to the publication of Papers presented at the 
Production Conference. 
Institution Awards, 1952/53 

The Council approved the following recommenda- 
tions made by the Papers Committee : 
For the Best Paper by a Member: 

Mr. F. G. Woollard, M.B.E., M.1.Prod.E., for his 


Paper: “The Advent of Automatic Transfer 
Mechanisms ”’. 





The Hutchinson Memorial Award (for the Best 
Paper Presented by a Graduate) 

Mr. L. K. Lord, for his Papers: ‘“ The Nature of 
Tungsten Carbide ” and * The Technique of Carbide 
Tooling ” 








Research Committee 
The following reports were made on behalf of the 
Sub-Committees of the Research Committee : 


Materials Handling. The Sub-Committee are 
arranging a One-Day Conference on Materials 
Handling, which will be held on 23rd October, 1954, 
at the works of John Wright & Co. Ltd., Birmingham, 
who have kindly offered their premises. Application 
forms were circulated with the July and August 
issues of the Journal. (An application form also 
appears in the Supplement to the September Journal) 

With regard to the proposed Report on “ Cost of 
Handling” and “ Materials Handling Within the 
Factory”, the Sub-Committee feel the information 
can best be obtained in the form of Case Studies, 
and Section Chairmen and Hon. Secretaries have 
accordingly been asked to co-operate in supplying 
the Studies. 


Production Control. Work with the I.C.W.A. on 
the draft Joint Report on Production Control and 
Works Statistics is proceeding. Both the British 
Productivity Council and the British Standards 
Institution have expressed interest in the Report, and 
have offered assistance, which has been accepted. 


Materials Utilisation. Approximately 100 Case 
Studies have now been received and are being con- 
sidered for inclusion in the Report. 


Production Engineering— 

Sources of Information. The Research Committee 
were of the opinion that production engineers were 
insufficiently informed as to the sources of information 
available to them. Accordingly a new Sub-Committee 
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had been set up, under the chairmanship of Mr. Peter 
Spear, to consider the matter and to issue a Guide, 
giving the various sources and brief details of the 
subjects covered. It was thought that such a Guide 
should be brought up to date every three to five 
years. The Hazleton Memorial Library Committee 
have offered to collaborate with the Research Com- 
mittee in this work. 

The Research Committee further recommended 
that Sections be asked to include in their programmes 
discussion meetings to take place following the pub- 
lication of Institution Reports, with the object of 
stimulating interest in the work of the Committee 
and the subjects of the Reports. 


Standards 

Following the publication of an article by the 
Chairman of the Standards Committee, Mr. C. M. 
Holloway, in the April issue of The Journal, a sugges- 
tion was received from a member that Standards 
Engineers might meet to discuss their problems and 
difficulties. This suggestion had been passed to the 
British Standards Institution, and it was hoped that 
the possibility of organising such meetings would be 
considered. 


Hazleton Memorial Library 

The Chairman of the Library Committee, the 
Right Hon. Lord Sempill, A.F.C., stated that the 
Library now contained some 4,000 books and 
periodicals, which were admirably housed in the 
splendid accommodation now available. 

Work was proceeding on the preparation of a 
Catalogue. which it was hoped would be available 
in October, and the Committee felt that this would 
be a most significant work, being the first real biblio- 
graphy of literature on production subjects. 


Local Section Reports 

Council received the Local Section Quarterly 
Reports, extracts from which appear on pages 530 
533 of this Journal. 


Liaison with Sections outside the U.K. 
Australia and South Africa. On the motion of 
Mr. J. E. Hill, seconded by Dr. H. Schofield, C.B.E.. 
it was agreed that the use of the prefix “Sub” in 
the titles ‘“ Australian Sub-Council” and ‘“ South 
African Sub-Council” should be discontinued. 


Canada. Referring to education difficulties in 
Canada, the Secretary reported that it was virtually 
impossible for students in Canada to become qualified 
because there were no courses in technical colleges 
available to them. However, on the suggestion of 
Mr. Harold Burke, immediate Past Chairman of 
Council, the Education Officer had had some dis- 
cussions with Mr. Carr, Senior Lecturer in Charge 
of Engineering at the Ryerson Technical College. 
Toronto. It was found that the range of subjects 
in the College Syllabus was very close to the 
Institution’s examination syllabus, and Mr. Carr had 
undertaken to discuss with the college authorities 
the possibility of including additional subjects to 


cover the whole of the Institution’s requirements. 
This would enable students in Canada to sit for the 
Institution’s examination at the Ryerson Technical 
College, which could be set up as an examination 
centre. 


Calcutta. Mr. Gibson gave a brief outline of the 
position of production engineering in Calcutta, which 
he felt was common to the whole of India. The 
Europeans were gradually retiring and there was 
a tendency for standards to decline. This was in- 
evitable and many Indians recognised it. Another 
difficulty arising concerned the question of inde- 
pendence. 

Mr. Goodchild, supporting Mr. Gibson’s remarks, 
said there was no deubt that a great many of the 
applicants for corporate membership were not really 
in positions suggested by their titles. 

In the past year, since Mr. Gibson had left the 
country, the Institution had received a considerable 
measure of recognition by the Government by being 
named as one of four professional institutions asked 
to nominate members to an all-India Board for 
Technical Studies and Management. Mr. Goodchild 
represented the Calcutta Section on that Board, and 
he had also been asked to serve on a committee set 
up to establish production engineering courses at 
some of the technical institutions, so it would appear 
that the Institution was receiving recognition as rep- 
resenting production engineering in India. 

Mr. J. D. Scaife (Past President) expressed regret 
that the standard of production engineering in India 
had declined. His personal opinion, following recent 
visits, was rather the reverse, but he felt that more 
could be done by adequate training of Indians by 
British firms. He felt certain that the Institution’s 
efforts in India had been useful and should be con- 
tinued. The Institution was regarded highly for the 
work it had done. 

Mr. J. C. Routledge (Chairman. North Midlands 
Region) referred to the excellent work done by 
Lougborough College in training and educating 
Indian students for managerial and executive posts 
in their own country. 


Supply of Journals to Members in Arrears 

The Council adopted the recommendation of the 
Finance and General Purposes Committee that the 
supply of Journals should be suspended from all 
members whose current membership subscriptions re- 
main unpaid on Ist January. 


Elections and Transfers 
The Council approved a number of recommen- 
dations for election to membership, and _ transfers, 


particulars of which appear on pages 528/529 of this 
Journal. 


Regional Hon. Secretaries—Payment 
of Subscriptions 

The Council adopted the Finance and General 
Purposes Committee’s recommendation that Regional 
Hon. Secretaries should enjoy the same concession 
of non-payment of membership subscriptions as 
Section Hon. Secretaries. 
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Attendance of Hon. Secretaries at Council 

The Council adopted the Finance and General 
Purposes Committee’s recommendation that at each 
Council Meeting in future two Regional Hon. 
Secretaries, one Section Chairman (or, if he cannot 
attend, one Section Hon. Secretary) and one Grad- 
uate Chairman be invited to attend Council Meetings 
as observers. 


Institution Activities in Egypt 

The Council adopted the Finance and General 
Purposes Committee’s recommendation that Mr. A. 
F. Abdo, A.M.1.Prod.E.. Head of the Mechanical 
Department of the Technical Secondary School in 
Cairo, be appointed the Institution’s Corresponding 
Member in Egypt. 


Co-option to Council 

The Council unanimously agreed that Mr. T. 
Fraser, C.B.E.. Hon.M.I.Prod.E., who is a Trustee 
of the Institution, be co-opted as a member of 
Council. 


Honorary Member 
The Council unanimously agreed that Mr. E. W. 
Hancock. M.B.E., M.1.Prod.E., be elected an Hon- 


orary Member of the Institution in recognition of 
his services over very many years, not only to the 
Institution, but to the profession of production 
engineering. 


Honours 

The Council noted with pleasure that Her Majesty 
the Queen had conferred the following awards on 
members of the Institution : 

O.B.E. Mr. E. W. Field, M.1.Prod.E. 

O.B.E. Mr. F. Grimshaw, M.I.Prod.E. 

M.B.E. Mr. F. T. West. M.1.Prod.E. 


Obituary 

The Council recorded with regret the deaths of 
the following members : 

Mr. G. F. Corbett. A.M.1I.Prod.E. 

Mr. C. H. H. Downing, M.I.Prod.E. 

Mr. V. H. Harvey, A.M.I.Prod.E. 


Date and Place of Next Meeting 

The next Meeting of Council was arranged to 
take place on 28th October, 1954, at 11.0 a.m., at 
10. Chesterfield Street. London, W.1. 





ELECTION OF MEMBERS 





The following were elected to membership by 
Council 


ADELAIDE SECTION 
AS ASSOCIATE MEMBER 


J. G. Brookman 


BIRMINGHAM SECTION 

AS MEMBER 

Sir Leonard Lord, K.B.I 

AS ASSOCIATE MEMBERS 

H. Bond, A. L. Moore, B. Whittaker. 

AS GRADUATES 

D. J. Charles, A. H. Parkinson, J. Sainsbury, 
E. L. J. Thorne 

AS STUDENTS 

r. A. Burton, A. K. Chakraborty. 

TRANSFERS 

FROM ASSOCIATE MEMBERS TO MEMBERS 

A. J. Burton, K. H. Matthews. 

FROM GRADUATE TO ASSOCIATE MEMBERS 

B. A. Barker, W. R. Dowle, A. G. Stanton, 
A. E. Toon, R. P. Walford, V. J. L. Whitley. 


CALCUTTA SECTION 
AS MEMBER 
M. A. Cook. 
AS ASSOCIATE MEMBERS 
Lt.-Col. G. R. Chainani, J. W. Malanowski. 


CANADA SECTION 
AS MEMBER 
J. A. Lucas 
AS GRADUATE 
M. I. Qureshi 


COVENTRY SECTION 
AS GRADUATES 
D. Baxter, J. A. Osborne 
AS STUDENTS 
F. S. Dutton, B. E. Morgan. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
J. B. Scott. 
FROM GRADUATE TO ASSOCIATE MEMBER 
W. G. Key. 
FROM STUDENT TO GRADUATE 


L. R. Wells. 
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DERBY SECTION 
AS ASSOCIATE MEMBERS 
G. K. Smith, A. S. B. Watt. 
AS STUDENTS 
H. G. Patch, J. Upton. 
TRANSFERS 
FROM GRADUATE TO ASSOCIATE MEMBER 
C. K. W. Scott. 
FROM STUDENT TO GRADUATE 
A. G. Coltman. 


DONCASTER SECTION 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
E. S. Nichols. 


DUNDEE SECTION 
AS MEMBER 
J. McNeill. 
AS STUDENTS 


S. Ellis, A. W. Goodall. 


GLASGOW SECTION 
AS ASSOCIATE MEMBERS 
r. S. Burns, W. S. G. Robertson. 
AS GRADUATES 


A. A. Finch, T. Kirkpatrick. 


GLOUCESTER SECTION 
AS ASSOCIATE MEMBERS 
E. H. Cotton, N. S. Payne. 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
I. Macpherson Quilter. 


HALIFAX SECTION 
AS STUDENT 
D. McCracken. 


LEICESTER SECTION 
AS GRADUATE 
W. V. Illingworth. 
AS STUDENTS 


M. J. Walsh, K. P. Wheeler. 


LINCOLN SECTION 
TRANSFER 
FROM ASSOCIATE MEMBER TO MEMBER 
R. N. Stallard 


LONDON SECTION 

AS ASSOCIATE MEMBERS 

H. Brooks, W. C. H. Crook, C. Gardner, L. L. 
Goodman, Major E. C. Hosking, B. G. Horne, 
S. S. Jauhari, C. F. Sarsby. 

AS GRADUATES 
A. Gokhale, S. J. T. Harvey, C. G. Hingston, 
I. U. H. Khan, W. D. Rance, V. S. F. Whit- 
vorth, G. A. Wiseman, E. J. A. Walker. 

AS STUDENTS 

K. M. J. Ball, F. A. Ballard, M. P. N. Bates, 
J. A. Blue, W. E. Band, R. E. Camani, K. G. 
Catlin, I. J. S. Cordery, L. A. Gaskin, S. W. 
Matthews, G. A. Milne, L. D. Minns, J. E. K. 
Mensah, R. A. Nicol, P. H. Springer, C. R. 
Stent, W. M. Stern. 

TRANSFERS 

FROM GRADUATE TO ASSOCIATE MEMBERS 
; : 


J. E. Poulter, J. Saunders, G. Wittenberg. 
FROM STUDENT TO GRADUATE 
L. R. Kent 


LUTON SECTION 
AS MEMBER 
K. G. H. Fryer. 
AS ASSOCIATE MEMBERS 
H. Jeeves, J. Purcell. 
AS GRADUATE 
C. 8S. Morgan. 
AS STUDENT 
lr. Palmer 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 


W. Gillespie 
FROM GRADUATE TO ASSOCIATE MEMBER 
W. F. Brade 


MANCHESTER SECTION 


AS ASSOCIA MEMBERS 

J. R. Ferguson, A. Hunter, W. Lovatt, J. Woods. 
AS GRADUATES 

I. Laws, I. E. Taylor. 

AS STUDENTS 

G. G. Cantrell, S. A. Gurmani, L. Howe, S. 
Oliver, R. A. Shaw, E. F. Shepherd. 

TRANSFERS 

FROM GRADUATE TO ASSOCIATE MEMBERS 

G. G. Daniels, D. F. Waters. 

FRC T 





UDENTS TO GRADUATES 
I. Brown, C. C. Taliadoros. 


it 


MELBOURNE SECTION 
-" ASSOCIATE MEMBER AS MEMBER 


ROCHESTER SECTION 


AS GRADUATE 
D. R. Lowes. 


. Ring. A. C. Lowe. AS STUDENT 
penne ol AS GRADUATE J. Slavin. 
D. M. Ellis. H. H. S. von der Heyde. silica ee . 
NEW AFFILIATED FIRMS NEW AFFILIATED AS - WESTERN SECTION 
REPRESENTATIVES SHEFFIELD SECTION AS MEMBER 
Basil H. Keogh & Basil Hewlett Keogh. AS MEMBER A. K. Brown. 
Associates. H. eee. AS GRADUATI 
Waldown Pty. Ltd. Walter Harry Down. AS T. DENT R. Peers. 
Jack Douglas Down. B. yoy D. B. Smith. AS STUDENT 
Gilbert Lodge & Go. Ltd. ‘J. E. Shaw. TRANSFER R. Hiscox. 
B. P. Heriot. yg em ge TO ASSOCIATE MEMBER WEST WALES SECTION 
NORTH EASTERN SECTION a i ae : AS MEMBER 
AS STUDENT SHREWSBURY SECTION J. Lee. 
M. J. H. Dainty. AS GRADUATE AS STUDENTS 
TRANSFER H. S. Holden. P. A. Bird, D. J. Hughes, D. J. Rowe-Jones, 
iy ge TO GRADUATE TRANSFER G. Smith. 
. E. A. Noble. FROM ASSOCIATE MEMBERS TO MEMBERS 


NORTHERN IRELAND SECTION J. A. Francis, G. T. 


Napier, B. G. Williams. 


WOLVERHAMPTON SECTION 
AS ASSOCIATE MEMBER 


AS ASSOCIATE MEMBER SOUTHERN SECTION H. Thornburrow. 
R. G. Kirkpatrick. AS GRADUATES AS GRADUATES 
TRANSFER gE. S. hig sae W. A. Griffiths, D. E. Hurren, D. J. Curtis, J. Gage, A. G. Gregory, R. C. 
FROM GRADUATE TO ASSOCIATE MEMBER P. W. Rutter. Justice, C. R. Lappage, S. Nandi, D. G. 
W. H. E. Parr. AS STUDENTS Slatter. 

hiatal SECTION J. B. Champion, M. J. Wade. AS STUDENT 


x STUDEN 
. Bond, N. Gadsby, B. S. Hopkinson. 
PETERBOROUGH SECTION 


AS STUDENT 


AS ASSOCIATE MEMBER 


P. H. Pettifor. 


SOUTH AFRICA SECTION 


R. Hodgkiss. 

TRANSFER 

FROM GRADUATE TO ASSOCIATE MEMBER 
R. D. Guthrie. 


R. Laxon. SOUTH WALES SECTION FROM STUDENT TO GRADUATE 

TRANSFER AS STUDENT A. G. Crossland. 

FROM ASSOCIATE MEMBERS TO MEMBERS H. M. Williams. : — —_— 

H. F. Adams, A. P. Peat. TRANSFER WORCESTER SECTION 
PRESTON SECTION = ASSOCIATE MEMBER TO MEMBER AS GRADUATE 


A. K. Dest ka. 
AS ASSOCIATE MEMBER H. T. Jones. ane a a 
pa dccerg SOUTH ESSEX SECTION M. B. Foster, S. Ghosh, J. B. Price, R. P. Ruftles, 


AS GRADUATE 


sRAD TRANSFER J. M. G. Snee, J. Sullivan. 
J. G. Wilcox. FROM ASSOCIATE MEMBER TO MEMBER 
- STUDENT W. L. Soul. YORKSHIRE SECTION 
. Stuart. 
: = sade AS MEMBERS 

TRANSFER FO - aeaceentianaai SECTION C. M. Booth, M. O. Peltcn, T. Penny. 
FROM GRADUATE TO ASSOCIATE MEMBERS AS S , IATE MEMBER 
E. Fluke, R. W. Hall, S. Waddington. C. B. Dymock. C. A. Nichols. 

READING SECTION ecarniagaos z se AS STUDENT 
AS STUDENT FROM a ATE TO ASSOCIATE MEMB G. Beaumont. 
J. B. Newton A. J. Tinsley. TRANSFERS 
TRANSFER SYDNEY SECTION FROM GRADUATE TO ASSOCIATE MEMBERS 


FROM STUDENT TO GRADUATE 


AS ASSOCIATE MEMBER 
E. J. Hathaway. 


H. Jenkinson. 


ae Ne a J. P. Clapham. J. C. Varley, 
. Wadsworth. 





STANDING COMMITTEES 1954/5 


Finance and General Purposes Committee 
The Principal Officers : - 

The President, Sir Walter Puckey. 

The Chairman of Council, Mr. G. R. Pryor. 

The Vice-Chairman of Council, Mr. H. G. Gregory. 
Major-General K. C. Appleyard, C.B.E. 
R. S. Brown E. P. Edwards B. ¢ 
H. Burke J. E. Hill 

The Chairmen of all Standing Committees: Editorial, 
Education, Hazleton Memorial Library, Membership, 
Papers, Research and Siandards Committees. 


x. L. Jackman 


Editorial Committee 
The Principal Officers 


J. M. Brice A. A. Francis BH. P. Jost 


L. Bunn K. J. Hume M. Seaman 


Education Committee 


The Principal Officers 


A. J. Aiers F. W. Cranmer B. E. Stokes 
W. G. Ainslie E. P. Edwards F. Woodifield 
W. H. Bowman Cc. £. Gld T. B. Worth 
Prof.J.V.Connolly L. S. Pitteway 

F. W. Cooper R. Ratcliffe 


Hazleton Meniorial Library Committee 
The Principal Officers 


. L. Aslen R. Hutcheson S. R. Smith 

H. A. Chambers H. L. Madeley R. Thorn 

G. Cubitt-Smith J. C. Z. Martin G. C. Twine 

E. Fedder The Rt. Hon. Lord H. G. Shakeshaft 
D. C. Harrison Sempill, A.F.C. 


Membership Committee 

The Principal Officers 

L. E. Broome E. P. Edwards 
W. H. Bowman W. N. Ellerby 
A. G. Clark W. N. Folds 

F. W. Cranmer J. F. Gibbons 
G. H. Crump B. W. Gould 


L. Paice 

A. J. Parsons 
W. Pickston 
Tomlinson 


Woodifield 


me Es tn 


Papers Committee 

The Principal Officers 

J. M. Brice W. J. T. Dimmock K. J. Hume 
L. Bunn A. A. Francis H. P. Jost 


Each Section Committee will be asked to nominate one 
Representative to serve on this Committee. Section Repre- 
sentatives who cannot regularly attend meetings of the 
Committee may be “corresponding’’ members and can 
assist in the work of the Committee by the adjudication of 
Papers and in other similar ways 


Research Committee 
he Principal Officers 


. R. Beesly Dr. D. F. Galloway S. G. E. Nash 
r H. Bingham Major A. G. Hayek S. W. Nixon 
F. T. Dean P. Holmes A. P. Oppenheimer 
B. H. Dyson B. G. L. Jackman M. Seaman 
T. W. Elkington R. N. Line P. Spea 
F. G. English R. N. Marland Ww. F. Webb 
R. M. Evans Prof. T. U. Matthew 


Standards Committee 


The Principal Officers 


R. K. Allan C. M. Holloway H. Stafford 

J. E. Baty K. J. Hume R. J. C. Whitaker 
E. G. Brisch R. E. Mills J. R. Widdowson 
H. Dixon B. Rule W. E. Wright 
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EXTRACTS FROM LOCAL SECTION REPORTS 


Presented to Council, 22nd July, 1954 


Adelaide 

Three meetings have been held and good attendances 
at each indicated that interest is being maintained. In 
March, Mr. J. A. Messenger, A.M.I.Prod.E., spoke on 
“Stretch Wrap Forming and its application to the Aircraft 
Industry ” 

At the April meeting the Chairman of the South 
Australian Industries Advisory Committe spoke on “ The 
Future of Secondary Industry in South Australia” 

In May a lecture on “ The Use of Coat-Abrasives in 
Production’ was given by Mr. D. F. Richards, B.E. 

Attendances at the Committee meetings have been very 
good. 


Australian Sub Council 

In April the meeting was held in Adelaide and the 
Section had the pleasure of the company of Melbourne 
and Sydney delegates at the general meeting on that same 
evening. 


Birmingham 

At the Annual General Meeting held in March, 
Mr. Bernard Jackman was elected Section Chairman for 
a second year. As the result of a ballot Messrs. Berry, 
Edwards, Evans, Hughes, Unsworth, Walton and Professor 
Matthew were elected to the Committee. Following this 
official business Mr. W. H. Jaye, B.Sc.(Eng.)Lon., 
A.M.1.Prod.E., presented his Paper on “ The Manufacture 
and Development of Jig Boring Machinery”. This was 
extremely well received and the evening was generally 
considered to have been one of the Session’s best. 

The April lecture was given by Principal J. Wilson, 
B.Sc., M.I.Mech.E., his subject being, “Some Thoughts 
on the Training of the Young Engineers”. This proved 
to be of considerable interest and a lively discussion 
followed. 


Calcutta 

Two Committee Meetings were held during the quarter 
under review to deal with the applications and other 
business. 

In April, Mr. J. B. Shearer of the I.L.O. gave a lecture 
on “ Mechanical Handling”, and an interesting discussion 
followed. Also in April the Eighth Annual General 
Meeting was held at which Mr. B. F. Goodchild, 
M.I.Prod.E., was elected Section Chairman for the year 
1954/55 and Mr. N. N. Sen Gupta, M.I.Prod.E., was 
re-elected Hon. Secretary and Treasurer. 

In May a Farewell Dinner was arranged in honour of 
the Section Chairman. Mr. J. C. Warren-Boulton, 
M.I.Prod.E., who left India in June on retirement. The 
Committee place on record their appreciation of the 
invaluable services rendered by Mr. Warren-Boulton to the 
Calcutta Secticn of the Institution. 


Canada 

The Annual General Meeting held in March concluded 
the 1953/54 winter programme. 

In June members visited the Hamilton Works of the 
Steel Company of Canada. This steel mill processes steel 
from the original iron ore to the finished product and a 
very interesting visit took place. 

While the lecture meetings have finished until October, 
the Committee continues to meet monthly, and is at present 
planning a complete programme for the forthcoming season. 


Cornwall 

The last lecture of the winter programme was given in 
April when Mr. E. Mitcheson, A.M.I.Mech.E., presented 
his Paper, “Some notes on the technique of casting 
aluminium alloy billets by the continuous casting process ” 
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The new programme for 1954/55 is almost completed 
and once again the Committee feel satisfied with the 
response of the “top level” lecturers. It is hoped to 
hold a Conterence on “Compressed Air as an Aid to 
Greater Productivity” in April 1955. During the last few 
months various temporary plans have been made. Late 
in May the Secretary, Mr. Woodford, journeyed to 
Cornwall to attend a committee meeting. Schemes have 
now been approved and are being proceeded with and it 
is hoped that the programme will attract many delegates 
trum other Sections. 


Eastern Counties 

The last lecture meeting of the Session was held in 
Cambridge in April, when Mr. C. Snell, M.Sc., gave an 
excellent Paper on “The Scope and Limitations of 
Photoelasticity ” to a combined meeting with the Cambridge 
and District Engineering Society. 

The first meeting ot the Regional Committee was also 
held in April, and at this meeting the Regional Officers 
were elected, and a satisfactory scheme evolved for dividing 
Regional finances between the Norwich and _ Eastern 
Counties Section. It was also decided to issue the pro- 
gramme card on a Regional basis for the coming winter. 

The Annual Works Summer Visit of the Section will be 
made to the works of Lake & Elliott, Ltd., Braintree, 
Essex. 


Glasgow 

During the quarter the Committee have met on two 
occasions, the Lecture Programme for Session 1954/55 has 
been planned and final arrangements are now being made. 
Eight applications for membership and transfer have been 
considered and passed te Head Office. 

Activity in the Section at this time of year is confined 
to Works Visits and a party of members visited the Works 
of Albion Mctors, Ltd., Scotstoun, and The Glacier Metal 
Co., Ltd., Kilmarnock. The visits proved to be most 
interesting and there was a good attendance at both. 


Halifax 

Arrangements for the 1954/55 syllabus are now com- 
pleted. Two meetings at Regional level are included. 

All Section Committee Members appointed to the 
Regional Committee attended the first Regional Meeting 
held in April. The attendance of Mr. G. R. Pryor, Vice- 
Chairman of Council, was considered to be most fortunate 
as he was able to give satisfactory answers to the many 
queries raised; the meeting ended on a happy note and 
success for the first Regional Year is anticipated by all. 

The New Building Fund is very much in the minds of 
various members of the Section Committee and some pro- 
gress is being made. 


Lincoln 

During the period under review, the Annual General 
Meeting has been held and Mr. R. S. Hind was elected 
Chairman for the coming year. Mr. Hind has been 
a member of the Lincoln Section Committee since its 
formation in 1943. 

In May a visit was made to the works of Rose Bros., 
Gainsborough, and in early June, the works of Firth Brown 
(Tools), Ltd. Lincola members are very grateful to the 
Directors and Managements for making these visits so 
interesting. 


Luton 

The quarter under review marks the completion of a 
year of successful working. 

The programme for the 1954/55 season is now complete, 
and it is hoped that it will receive the fullest support. 
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\n important feature of it is the joint meeting with the 
Eastern Branch of the I.Mech.E., to be held in October. 
[his is now scheduled as an annual event, the Institutions 
alternating in the responsibility for its organisation. 

Liaison has been maintained with the B.P.C. by the 
appointment of observers representing the Section at the 
meetings of the St. Albans Committee, and at the formation 
of the Bedfordshire Committee. 


Manchester 

The 1953/54 Lecture Session is now complete. Eight 
lectures were presented, three of these being original Papers. 

The preliminary meeting of the North Western Regional 
Committee has been held. It was agreed that these meet- 
ings should be held quarterly, approximately 14 days before 
the Council meetings. 

Arrangements have been made by the Syllabus Sub- 
Committee for the 1954/55 Lecture Session. A _ Joint 
Meeting with the British Productivity Council will be held 
in September. 

Several interesting lectures have been arranged and it is 
hoped that the Regional Lecture in April 1955 will be 
given by Mr. R. Douglas, O.B.E., Chairman of Dobson 
& Barlow, Limited, who will talk about “ Synthetic Rayon 
Manufacture as Seen by an Engineer ”. 

The Committee are pleased to report that they have 
been informed that the Manchester College of Technology 
are proposing to support a Degree course in Production 
Engineering Technology. 


Melbourne 

At the April Meeting, Mr. H. E. Limmer, B.E., Cost 
Accountant and Methods Engineer, General Motors- 
Holden’s, Ltd., delivered a Paper on ‘“ Costing—What it 
Means as an Aid to Production”. Seventy-nine members 
were present .and a lively discussion followed. 

Also in April 31 members visited the Commonwealth 
Ordnance Factory at Echuca, 130 miles from Melbourne. 
Members were keenly interested in the large ball-bearing 
manufacturing project that was being undertaken at this 
ordnance factory. 

In May a Paper was given by Mr. R. Andrews, a 
prominent committee member, the subject being ‘ Tooling 
Problems in Jet Engine Production”. At the meeting in 
June, Mr. Eric Siggs, head of the Forge Shop Section of 
the Commonwealth Ordnance Factory, Maribyrnong, gave 
a Paper on “Modern Heavy Forging Practice”. The 
meeting was well attended with 81 present and this Paper 
was very well received. 

The monthly meetings, as in the past, have been held 
in the Radio Theatre of the Melbourne Technical College 
and the usual practice has been continued of serving coffee 
at the conclusion of the meeting to enable members to 
gather together for an informal discussion. 


North Eastern 

The last few weeks have seen the conclusion of a very 
successful Session in the North East. 

The Annual General Meeting of the Section was held 
at the works of C. A. Parsons & Co., Ltd. After the 
meeting there was a very interesting and intensive tour of 
the Company’s Works, followed by tea, after which the 
Chairman of the Company, Sir Claude D. Gibb, invited 
those present to visit the Gas Turbine Research building 
to see the latest industrial unit. 

Although this marked the end of the Session’s meetings, 
considerable activity was still being devoted to the formation 
of the Section on Tees-side which was approved by Council 
in April. 

Regional meetings are now being arranged so that 
regionalisation will be fully established by the commence- 
ment of next Session. 


Nottingham 

The Section Summer Programme this year has followed 
the usual pattern of limited activity. In May there: was 
a whole day visit to the Austin Motor Co., Ltd., 
Birmingham. The party very much appreciated the cordial 


manner in which they were received, and conducted round 
the factory by the Company. In June an evening visit 
was arranged to The Royal Ordnance Factory, Nottingham, 
to inspect the production of armaments. Another evening 
visit to the Stanton Ironworks, Limited, is being organised 
for early in September. The theme for next session’s lecture 
meeting programme will be “ Productivity ”’. 

It is reported that Mr. R. Ratcliffe, M.B.E., M.I.Mech.E., 
M.1.Prod.E., is leaving Nottingham to take up an appoint- 
ment in the London area. Mr. Ratcliffe has been a keen 
member of the Nottingham Section Committee, and was 
elected Section Chairman at the last Annual General 
Meeting. What is Nottingham Section’s loss will un- 
doubtedly be London Section’s gain, and Mr. Ratcliffe will 
carry with him from Nottingham all good wishes for his 
future success 


Oxford 

The lecture programme arranged for the Session ended 
in April, with a lecture on Plastics given by Mr. G. F. 
Meades. This was of particular interest to the Section 
as Mr. Meades is a Graduate Member of the Oxford 
Section who takes a keen interest in Institution activities, 
and who had earlier submitted a Paper for the Schofield 
Travel Scholarship and an essay for the Lord Austin Prize, 
both on different aspects of plastics technology. 

The Section Committee have been giving consideration 
to the lecture programme for the 1954/55 Session, and 
have chosen as a general theme for the series, the title 
“Towards Increased Productivity’. Meetings will be held 
in Oxford, as far as possible on the second Tuesday jn 
each month. 

With the object of increasing the local membership of 
the Institution, it has been decided to hold meetings early 
in the session at centres in Banbury and Witney, where 
it is felt there is further potential membership. 


Peterborough 

Arrangements for the 1954/55 Lecture Programme are 
now complete. 

A successful works visit to Peter Brotherhood, Ltd., 
Peterborough, was held in May when the party enjoyed 
a very instructive tour of the works and was most 
hospitably entertained. A further visit has been arranged 
to The Newall Engineering Co., Ltd., in June. 


Reading 

Arrangements have been well supported for the first 
of the Section Works visits. A visit will be made to 
Shell-Haven Refinery in June and the next works visit 
to the Ford Works at Dagenham is arranged for September. 


Sheffield 

During the last few months the Section Committee have 
given much consideration to the H.Q. Building Fund and 
a personal approach to members is now being organised. 

“Broadening the Base” and its possible effect on the 
entrance examination have been the subject of discussion 
in committee, and recommendations are being made through 
Mr. F. Woodifield, the Section’s representative on the 
Education and Membership Committees. 

Under the new Organisation, two Regional Meetings 
have been arranged, one to be held in Huddersfield and 
one in Sheffield and it is hoped that the members of all 
Sections in the Region will support these meetings. 

The Sheffield Section’s programme for next season is 
now arranged and will open with the Annual Dinner in 
October when the chief guest will be Sir Charles Goodeve, 
Director of B.I.S.R.A. 

The Committee have decided to launch a Graduate 
Prize Scheme to encourage the junior members to write 
and present Papers to the Sheffield Graduate Section and 
details will be issued in the near future. 


Scuth Africa 

At the meeting held in April, Mr. C. S. M. Pillans 
gave a Paper on “ Unified Threads”, which stressed the 
need for common standards of screw thread to obviate 
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the difficulties of non-interchangeability. Dr. W. 
Schaurte, Mr. V. J. F. Donnelly and Mr. J. W. Swardt 
contributed to the Paper. A number of interesting slides 
were shown. 

In May, a Paper on “ Market Research” was presented 
by Mr. W. Langsmidt. The Paper presented a survey of 
problems encountered in preparing opinion polls and 
market reports. 

Mr. J. Rae gave a Paper on “Some Aspects of the 
Extrusion of Non-Ferrous Metals and Alloys” in June. 
Modern practices used in the extrusion of copper and 
copper alloys and aluminium and aluminium alloys and 
in the casting of billets for extrusion were broadly surveyed 
in the Paper. 

A most instructive visit was arranged to the works of 
S. A. Farm Implement Manufacturers, Limited, and was 
attended by some fifty members. 

A Work Study Symposium was printed and became 
available for distribution to members, contributors and 
interested persons early in May. 


South Essex 

An increased attendance has been registered at all the 
meetings held during the 1953/54 Session and the standard 
of Papers presented was above average. 

The Section held its Annual General Meeting in March, 
and the Officers for 1954/55 were duly elected. The 
subject matter for Papers during the next session was 
discussed and the Committee promised to try to meet 
the wishes of members in this respect. 

A number of Committee Meetings have been held to 
discuss and arrange the 1954/55 Programme which will 
be presented Chelmsford and Ilford as in previous years. 

A number of case histories have been submitted to the 
Materials Utilisation Sub-Committee for their consideration. 

Representatives from the Section Committee have been 
appointed to the South East Regional Committee. 


Stoke-on-Trent 

The Section Lectures this quarter have been of a very 
interesting nature and were well attended. Each of the 
monthly Committee Meetings has been well supported and 
discussions have been held on the policy for the well-being 
of the Section and the Institution in general. 

The Steering Committee of the local branch of the 
Productivity Council terminated their term of office by 
arranging for Mr. Grahem Hutton, the eminent economist, 
to give a lecture at the Kings Hall, Stoke-on-Trent. The 
Section Chairman, Mr. H. Porter, has been a member of 
the Steering Committee since its inception, and the Section 
is intent on giving full support and representation to the 
newly organised Council which is now superseding the 
Steering Committee. 

The arrangements for the 1954/55 Session are almost 
complete and another visit will be made to Manchester 
in order to arrange for the smooth transfer to the Regional 
Organisation. 


Sydney 

The 1953/54 Lecture Programme commenced in March 
with a Paper on “ Productivity and Works Study,” by 
C. Houghton, A.M.I.Prod.E. The attendance was very 
satisfactory and a lively discussion followed. A Paper on 
‘Investment Casting” preceded by a film was given by 
K. H. Spencer, B.Ec., A.S.T.C. Another excellent Paper 
was presenced in May by J. R. Harrowell, F.C.A.(Aust.), 
A.C.LS., on “ The Accountant in Production Engineering ”’ 
A “questions and answers” evening was also held in May. 
This was a joint meeting with the Australian Institute of 
Metals and a panel of A.I.M. experts capably answered 
a variety of questions concerning foundry and non-ferrous 
alloys 

It was interesting to note that the April issue of the 
Journal contained a Paper by the Sydney Section Working 
Group on “Investigation into Industrial Design and 
Drawing Practices in N.S.W.” and the demand for reprints 
is a most pleasing tribute to the members of the Group. 


Tees-side 

The newly formed Tees-side Section held its first meeting 
as a Section in May. At this meeting the Section Officers 
and Committee were elected. Following the elections, 
considerable discussion took place concerning arrangements 
for the future activities of the Section. It was proposed 
that the Inaugural Meeting should be held in September 
1954 and that Sir Walter Puckey be invited to give the 
main address, also the Principal Officers to be invited 
to this meeting which would be treated as a Regional 
function. 

At present there are approximately fifty members in the 
Tees-side area, and under the direction of the enthusiastic 
Committee, there is no doubt that the Section will make 
good progress and will considerably increase its membership, 
taking into account the number of potential members that 
there must be in the area. 


West Wales 

The provocative theme “ More for Less”? has been taken 
as a basis for the 1954/55 Lecture Programme. An 
energetic Sub-Committee has evolved a proposed series of 
lectures, interesting to all those concerned with productive 
efficiency. Authorities will be invited to present to this 
area comprehensive and practical treatment of these 
principles which must appeal to the wide range of industries 
represented by this Section. Membership Policy has 
aroused much interest among local Institution members and 
the Section Committee has specifically advanced the 
following points : 

i. The Committe agree in principle to the policy for 
broadening of the base providing the factors involved in 
manufacture and the direction of production processes are 
based on fundamental engineering knowledge. 

2. It will be essential to make provision in Section 2 
of the Institution Examination for the inclusion of subjects 
applicable to the candidate’s specific industry. 

The retirement of Capt. H. Leighton Davies, C.B.E., 
after two years as Section President, is noted with regret 
and it is gratifying to learn that he will continue as a 
member of Committee. It is fortunate that Mr. W. H. 
Bowman, who is also a member of the Education and 
Membership Committee, has accepted the chairmanship for 
the coming year. His interest and enthusiasm are well 
known and appreciated. 

Following the Honorary Secretaries’ Conference, every 
appreciation is due to Mr. H. P. Sanderson, Section 
Honorary Secretary, for his report. 

Interest in local educational facilities indicates that 
Institution members have considerable interest in the 
opportunities for the advancement of young Production 
Engineers. At this year’s Graduate Conference the Section 
was well represented by Mr. D. D. Jenkins (Student). His 
excellent report received a full discussion and many aspects 
of junior membership were discussed. 

The high standard of the 1953/54 Lecture Programme 
has been acknowledged and given excellent support by 
the local press whose interest has undoubtedly been of the 
greatest benefit to the Institutioa. 

Under the direction of Mr. R. Boland, an instructive 
and greatly appreciated visit to the Austin Motor Works 
was a memorable feature of this quarter’s activities. 


Wolverhampton 

During the past quarter, Committee Meetings have been 
held regularly each ronth and have been well attended. 

The Lecture Programme for the Session was concluded 
in April with a very successful meeting, the Regional 
Presentation of the 1953 Sir Alfred Herbert Paper “ The 
Industrial Applications of Radioactive Materials,” by Sir 
John Cockcroft, K.C.B., C.B.E., M.I.E.E., F.R.S. A small 
dinner party was held at the Victoria Hotel, Wolverhamp- 
ton, prior to the lecture and in addition to Sir John 
Cockcroft, guests attending included representatives of the 
Midland Region Sections and Mr. W. F. S. Woodford. 
After the lecture, which was attended by 400 people, 
Mr. R. Beasley, President of the Wolverhampton Section, 
made a presentation to Sir John Cockcroft on behalf of 
the Institution. 
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Mr. R. W. Tomkys has resigned his post as Lecture 
Secretary to the Section, but Mr. A. S. Sault has agreed 
to take over these duties for the forthcoming year. 
Worcester 

The Lecture Programme for the concluding half of the 
first session was attended by an increasing number of 
members and visitors ccvering the whole area of the Sub- 
Section. 

Monthly Committee Meetings have been well attended. 


Yorkshire 

The Syllabus for 1954/55 is well in hand, and _ this 
includes two Regional Meetings, the first to be held in 
Huddersfield in October, and the second in Sheffield in 
March 1955. 

The annual golf competition fo. the Trophy was played 
on the Alwoodley Golf Course in June, and the “ battle ” 
between the Production Engineers and the Leeds Associa- 
tion of Engineers is arranged to take place in July, at the 
Leeds Golf Club, Cobble Hall. 








General Certificate of Education—New Board 

Details have been announced of the new examining 
body of the General Certificate of Education, the 
Associated Examining Board of which Major-General 
Cyril Lloyd, of the City and Guilds of London 
Institute, is Secretary. 

A National Committee has been formed from the 
nucleus of the four Regional Examining Unions, 
the Royal Society of Arts, the City and Guilds of 
London Institute and the London Chamber of Com- 


of teachers, education authorities, universities, pro- 
fessional bodies and industry, commerce, rural and 
domestic interests ” 


Production Engineering Courses 

In addition to the establishments listed in the 
Institution Year Book, 1953/54, as conducting courses 
for Higher National Certificate in Production Engin- 
eering, the Dundee Technical College also conducts 
a similar course. An additional class in Production 
Planning, for endorsement purposes, will be held 


merce, to which have been joined 


“ representatives next year. 








New Building Fund Appeal (continued from page 513) 


J. M. Miller, Grad.I.Prod.E. 

F. Mitchell, Grad.I.Prod.E. 

D. A. Morrison, Grad.I.Prod.E. 
T. L. Morton, M.I.Prod.E. 

N. G. Moss, A.M.I.Prod.E. 

A. Mukherji, Grad.I.Prod.E. 


H. Naul, A.M.I.Prod.E. 

P. Neill, M.I.Prod.E. 

A. L. Nelson, Grad.I.Prod.E. 
M. S. Nelson, A.M.I.Prod.E. 
E. Nobbs, A.M.I.Prod.E. 


L. G. Oxford, M.I.Prod.E. 


C. J. Parry, Stud.I.Prod.E. 

T. W. Parry, Grad.I.Prod.E. 
A. W. Paton, M.I.Prod.E. 

C. Peters, Grad.I.Prod.E. 

G. C. Pitt, Grad.I.Prod.E. 

G. W. Pitt, Grad.I.Prod.E. 

H. J. Plummer, A.M.1I.Prod.E. 
D. R. Portman, Grad.I.Prod.E. 
G. W. Pratt, Grad.I.Prod.E. 


T. Quinton, A.M.I.Prod.E. 


W. F. Radford, Grad.I.Prod.E. 
K. R. Ralphs, Grad.I.Prod.E. 
A. P. Rambert, Grad.I.Prod.E. 
G. B. Rennard, A.M.I.Prod.E. 
H. W. Richards, AM.I.Prod.E. 
J. Ringland, M.I.Prod.E. 


N. J. Rippingham, Grad.I.Prod.E. 


J. B. Robertson, A.M.I.Prod.E. 
W. R. Robertson, Grad.I.Prod.E. 
D. J. Robinson, Grad.I.Prod.E. 
F. Rogerson, A.M.I.Prod.E. 

H. Rothwell, A.M.I.Prod.E. 

C. P. Round, Grad.I.Prod.E. 

D. W. Russell, M.I.Prod.E. 


Sadler, A.M.I.Prod.E. 

J. Se ankey, M.I.Prod.E. 

F. Scholey, Stud.1.Prod.E. 
GS. i. Scott, Stud.I.Prod.E. 
E. Sevier, A.M.I.Prod.E. 
Shackleton, M.I.Prod.E. 

E. Shephard, A.M.I.Prod.E. 
H. G. Sissons, M.I.Prod.E. 
B. Smith, A.M.1I.Prod.E. 

A. Smith, M.I.Prod.E. 

Snow Company. 

A. Spence, Stud.I.Prod.E. 


A. 
V. 
R. 
Fr. 
G. 
J. 

E. 


G. W. Staniporth, A.M.I.Prod.E. 


J. S. Stevens, A.M.I.Prod.E. 
T. E. Stevenson, A.M.I.Prod.E. 
N. Stott, Grad.I.Prod.E. 

E. Swain, A.M.I.Prod.E. 


V. G. Tandy, Stud.I.Prod.E. 
W. S. Tearle, A.M.I.Prod.E. 
T. T. Tebbutt, Grad.I.Prod.E. 
. J. Temple, Grad.I.Prod.E. 
. A. Tester, A.M.I.Prod.E. 

. S. Timms, A.M.I.Prod.E. 

. E. Tomblin, A.M.I.Prod.E. 
. G. Tomes, Stud.I.Prod.E. 
Lay Stud.I.Prod.E. 

B. Tvler, Stud.I.Prod.E. 

_E. Tyler, Stud.I.Prod.E. 
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M. C. M. Unitt, A.M.I.Prod.E. 
R. J. Upcott, A.M.I.Prod.E. 


H. H. Valberg, A.M.I.Prod.E. 
E. M. Vaughan, A.M.I.Prod.E. 


T. Waddington, Grad.I.Prod.E. 
E. T. Wakefield, M.I.Prod.E. 
F. B. Walker, Stud.I.Prod.E. 
K. Walker, M.I.Prod.E. 


L. F. G. Walker, Stud.I.Prod.E. 
R. C. Wallace, A.M.I.Prod.E. 

P. R. Wallis, Stud.I.Prod.E. 

J. R. Ward, M.I.Prod.E. 

F. E. Wardle, A.M.I.Prod.E. 

J. Wark, A.M.I.Prod.E. 

J. Wastling, Grad.I.Prod.E. 

A. G. Waters, Grad.I.Prod.E. 

L. R. Wells, Stud.I.Prod.E. 

H. Weston, M.I.Prod.E. 

W. V. Wheeler, Stud.I.Prod.E. 

F. Whitaker, Grad.I.Prod.E. 

J. R. Whiteley, Grad.I.Prod.E. 

R. F. Wholton, Grad.I.Prod.E. 

H. Wiercinski, A.M.I.Prod.E. 

F. Williams, M.I.Prod.E. 

C. M. P. Willcox, A.M.I.Prod.E. 
E. Willcox, Grad.I.Prod.E. 

D. D. Willett, Grad.I.Prod.F. 

H. W. Willey, Stud.I.Prod.E. 

G. L. Williams, A.M.I.Prod.F. 

R. G. Williams, Grad.I.Prod.E. 
V. O. Williamson, Grad.I.Prod.E. 
H. A. Willis, A.M.I.Prod.E. 

F. J. Willmott, A.M.I.Prod.E. 
C.'M. Wilmot, M.I.Prod.E. 

G. Wilton, Stud.I.Prod.E. 

E. H. Winhall, A.M.I.Prod.E. 

G. A. Winterburn, Grad.I.Prod.E. 
M. Withers, Grad.I.Prod.E. 

A. G. Wood, A.M.I.Prod.E. 

H. M. Woodhams, A.M.I.Prod.E. 
R. G. Worrall, Grad.I.Prod.E. 

W. S. Worrall, Stud.I.Prod.E. 

K. S. Worthington, Grad.I.Prod.E. 
D. F. Worthington, A.M.I.Prod.E. 
H. Wright, A.M.I.Prod.E. 

J. Wylde, Grad.I.Prod.E. 

G. W. Wynn, A.M.I.Prod.E. 


R. G. Yarnell, Grad.I.Prod.E. 
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news of members 


Mr. C. E. A. Griffin, O.B.E.. Member, who is 
Divisional Works Manager of S. Smith & Sons 
England) Limited, has recently been appointed to 
the Board of Directors of the Motor Accessory 
Division of that Company. 


Mr. D. H. M. McCormack, Member, has re- 
cently relinquished his position with John Lang & 
Sons Ltd., and has now taken up an appointment as 
General Works Manager with Urquhart Lindsay and 
Robertson Orchar, Ltd., Dundee. 


Mr. F. E. V. Spencer, Member. has _ been 
appointed Works Manager 
of Lodge Plugs Limited, 
Rugby. Previous to this 
appointment the whole of 
Mr. Spencer’s industrial ex- 
perience was gained with 
the General Electric Com- 
pany in Coventry and in 
India, where he was Direc- 
tor and Works Manager of 
the Calcutta factory, known 
as the General Electric of 
India (Manufacturing) Ltd. 





Mr. Spencer 


On his return from India he was appointed Assistant 
Works Manager of the G.E.C. Works, Coventry. 


Mr M. F. Avery, Associate Member, has now 
relinquished his position as Head of the Engineering 
Department at Hayward Tyler Ltd., and_ has 
taken up an appointment with the Molins Machine 
Company Ltd., at their Saunderton extension, where 
he will be setting up a department to study methods 
and operational research. 


Mr. F. Baker Bennett, Associate Member. has 
been appointed Technical Representative of the re- 
cently formed Non-Ferrous Machine Tool Division 
of Wadkin Limited, Leicester. Mr. Bennett spent 
14 years with the Holbrook Machine Tool Company 
Limited, until the Second World War. when he was 
with Machine Tool Control. Ministry of Supply. 
Immediately prior to joining Wadkin Limited. he 
was Technical Sales Manager for the Civitas Trad- 
ing Corporation Limited. 


Mr. D. Foulger, Associate Member. has relin- 
quished his appointment as Regional Mechanical 
Engineer, Public Works Department. Gold Coast. 
and has taken up an appointment as Personal Assis- 
tant to the Works Manager, Rolls-Royce, Oil Engine 
Division, Derby. 


534 








Mr. L. C. Jarman, Associate Member, has joined 
Metal Industries Limited, as Group Personnel Officer. 
As such he will be responsible for training, education 
and welfare work for all the companies in the Elec- 
trical, Engineering and Metals Divisions of the group. 
Prior to this appointment, Mr. Jarman held similar 
positions with the Merseyside & North Wales 
Electricity Board and with Richard Thomas & 
Baldwins Ltd.,. and, prior to the War, was on the 
technical staff of Brookhirst Switchgear Ltd., one of 
the Metal Industries Group of Companies. 


Dr. F. Koenigsberger, Associate Member, has 
received the degree of Doctor of Science at the 
Manchester University. 


Mr. J. J. Southwell, Associate Member, has 
recently transferred his activities to Preventive Main- 
tenance, Underground Equipment, on Gold Mines in 
South Africa. 


Mr. Kenneth Thewlis, Associate Member,’ has 
recently taken up a position as Lecturer in Production 
Engineering at the Nottingham & District Technical 
College. 


Mr. F. J. A. Mangeot, Associate, Director of 
Dowty Equipment Limited, 
Dowty Auto Units Limited, 
Dowty Mining Equipment 
Limited. Dowty Seals Limi- 
ted and Ashchurch Pro- 
ducts (Realization) Limited. 
has been elected to the 
board of Dowty Fuel 
Systems Limited. 


Mr. Mangeot 


Mr. J. Heys, Graduate, has taken up an appoint- 
ment with the Ministry of Supply as Engineer III 
at the Woolwich Royal Arsenal. 


Mr. L. R. Richardson, Graduate. has now been 
promoted to Progress Assistant to the Works Man- 
ager, Carriage & Wagon Works, British Railways, 
Glasgow. 
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SCHOFIELD SCHOLARSHIP AWARD, 1954 


The Council are pleased to announce that the 
Schofield Travel Scholarship for 1954 has been 
awarded to Mr. W. R. Bailey, a Graduate of the 
Stoke-on-Trent Section. 

Mr. Bailey’s project is 
concerned with the develop- 
ment of jigs, fixtures and 
tools as aids to production, 
ind he will be visiting firms 
in Germany. 

Mr. Bailey, who is 28 
years of age, obtained a 
scholarship to attend 
Burslem Junior Technical 
School before attending the 
North Staffs. Technical 
College, where he obtained 
in 1947 his Ordinary 


(Particulars and conditions of entry for the 1955 
inset in this Journal.) 





W. R. Bailey 


Hazleton Memorial Library 


National Certificate in Mechanical Engineering, 
with special reference to Production Engineering. 
He continued his studies at the College and obtained 
his Higher National Certificate in Production Engi- 
neering in 1949. He passed the endorsement subject 
of Industrial Administration in 1949 and became a 
Graduate of the Institution in the following year. 
He then obtained an endorsement certificate in 
Production Planning and Control in 1952. 


Mr. Bailey served a seven year apprenticeship 
with Cowlishaw Walker and Co. Ltd., (1940)., during 
which time he underwent training in the fitting and 
assembly of Coal Face Machinery and Power Presses. 
On completing his apprenticeship he was appointed 
as a Jig and Tool Draughtsman with the Company, 
where he is now Assistant Chief Jig and Tool 
Draughtsman. 


Schofield Travel Scholarship appear on a loose leaf 





REVIEWS & 
ABSTRACTS 





Members are asked to note that the Library will normally be open between 10 a.m. and 5.30 p.m. from 
Monday to Friday each week. It would be helpful if, in addition to the title, the author’s name and the 
classification number could be quoted when ordering books. 


Members are reminded that the Library service is available to all members of the Institution and the 


Librarian is always willing to assist with enquiries. 


REVIEWS 


** Recommendations for Uniform Cost—Estimating 
and Cost Finding for the Drop Forging Industry.” 
National Association of Drop Forgers and Stampers. 
Birmingham, the Association, 1953. 67 pages. Charts. 
£1 1. 0, 

So far as it goes this book is excellent, but it could 
and should go further. Men in the engineering industry 
who buy drop forgings are often amazed at the wide 
differences between competitive quotations. The 
differences are often so great that they cannot possibly 


be accounted for by variations in the efficiencies of the 
different companies who have submitted the quotations. 
The only explanation for some prices being so high is 
that the estimating procedure in the company is weak 
and is causing loss of orders because some of the prices 
quoted are excessive. Other prices are so low that 
orders accepted on that basis must result in a loss. 

Faulty estimating in any one company can damage 
not only that company, but also the whole drop forging 
industry. 
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The National Association of Drop Forgers and 
Stampers is therefore to be congratulated on producing 
a book which deals so excellently with the problems of 
cost estimating. At the same time, it is to be regretted 
that many companies in the industry are so short- 
sighted that they have failed to follow the excellent 
advice given in this book. They still persist in preparing 
estimates on unsound lines. The result of their per- 
sistence can be seen in the buying offices of the users 
of drop forgings, where absurd differences still occur 
between alternative quotations for the same drop 
stamping. 

Having given the praise which has been earned so 
well, let us now turn to the point of criticism. It is 
merely that the book is incomplete; this could be 
remedied in future editions. The book deals not only 
with Cost Estimating, but also with Cost Finding. The 
section on Cost Finding makes no mention of Standard 
Costing and the methods recommended are _ based 
entirely on Job Costing principles. Standard Costing 
could, and should be applied to much of the drop 
forging industry, and its introduction would be a 
valuable aid to tackling the difficult problems which the 
industry has ahead of it. 

Let us hope that a future edition of this excellent 
book will also contain advice on Standard Costing. 


H.H.N. 


**New Methods for Sheet Metal Work” by W. 
Cookson. 4th edition, revised and enlarged. London, 
Technical Press Ltd., 1954. 219 pages. Diagrams. 
16/-. 

The book describes how patterns and templates for 
bent and formed sheet metal parts, may be developed 
by a system of triangulation. This specialised art is not 
normally easy to acquire, but the lucid manner in which 
the author describes his system, together with the 
illustrations of frequently-met problems, make the 
methods simple to follow. 

A point is made of the fact that the geometric pro- 
cedure described, whilst being sufficiently accurate for 
sheet metal work generally, does not always give 
results of the accuracy required for precision work. An 
alternative method is therefore explained, by which 
pattern dimensions may be calculated trigonometrically, 
still using triangulation. There are numerous examples, 
all of which are illustrated and carefully and clearly 
explained. 

For the forming of detail fittings which have to be 
produced to close limits, several examples are chosen, 
and it is explained how by calculation or combined 
calculation and geometrical methods, accurate patterns 
can be produced, and the use and means of calculation 
of correct bending allowances is presented. 

The last two chapters in the book deal with the 
principles of calculating the perimeters of irregular 
surfaces, giving a few examples. The principles as laid 
down could be applied to most problems to be met 
within the development of precision sheet metal work. 

The author is to be congratulated on having pro- 
duced a book which so completely and concisely conveys 
his methods. Its value can be appreciated when one 
reads, as he states in his preface, that it has been 
printed and published in America, recommended by the 
City and Guilds of London Institute for the use of 
students, and the British Standards Institution in a 
recent publication has specified the use of mathematical 
formulae he has evolved. H.G. 


“Applied Heat and Heat Engines” by Leslie 
Pilborough. London, Butterworths Scientific Publica- 
tions, 1954. 328 pages. Diagrams. £1. 15. 0. 
This book covers the syllabus of both the Ordinary 

National Certificate and the Joint Section A Examina- 

tions in Applied Heat and Heat Engines. The inclusion 

of typical examination questions after each chapter 

enables the student to check his progress and ensure 

that all the important points have been grasped. 
The first chapter, by way of introduction, deals with 


the definitions of heat, energy, work and force, and 
their relationships. The various units of work and 
power are explained, as also is the conversion of work 
into heat. This is followed by the basic principles of 
temperature and thermometry, the expansion of solids 
and liquids and the coefficients of linear, superficial and 
cubical expansion. Next comes calorimetry and change 
of state, including units of heat, specific heat, thermal 
capacity, latent heat of fusion and vapourisation, 
humidity and measurement of relative humidity by the 
various types of hygrometers. Chapter 4 gives the 
relationship between heat and work, early theories 
regarding heat, Joule’s equivalent, the electrical equiva- 
lent of heat, the law of conservation of energy, 
conversion factors, transmission of heat and thermal 
conduction, convection and radiation. 

The section on properties of gases and vapours states 
the laws of Charles and Boyle, defines absolute tempera- 
ture and the several laws and equations relating gases 
and energy. Instruments for the measurement of 
temperature described include the many types of 
thermometers, pyrometers, thermocouples, pyrometric 
cones and rings, the International Temperature Scale 
and its specification. The chapter entitled Properties 
of Matter not only covers the structure of molecules, 
atoms, simple crystals and metals, but _ also 
isotopes, nuclear energy and _ fission. Succeeding 
chapters deal with the kinetic theory of gases, 
and their expansion and compression. Thermo- 
dynamics embraces the first and second laws of 
thermodynamics, thermal efficiency, Clausius’ statement 
and Carnot’s theorem. With the properties of steam 
are explained the uses of steam tables and charts. 
The section on fuels and combustion is followed by the 
principles of the external combustion power plant. Next 
are detailed the various types of steam boilers and 
their efficiencies, together with an introduction to 
reciprocating steam engines, the engines of Newcomen 
and Watt, and later developments including com- 
pounding, associated valves and valve gear. 

Internal combustion piston-type engines are classified 
into spark and compression ignition, four and two- 
stroke cycles, and the relative merits and uses described. 
Steam and gas turbines are dealt with and the relative 
merits and uses described. Steam and gas turbines are 
dealt with in considerable detail, from the earliest 
reaction turbine to the present-day jet propulsion 
engine. The concluding chapter deals appropriately 
with engine performance and testing, describing the 
mechanical and thermal efficiencies and the various 
indicators and dynamometers employed. 

The accumulation of such a wide subject into a single 
volume is no mean achievement, as although the 
descriptive matter is of necessity concise no relevant 
detail is omitted, and any reader with a fundamental 
knowledge of general scientific principles should experi- 
ence no great difficulty in understanding this book. 


ve. 


** Handbook on Die Castings for the use of Service 
Designers and Inspectors.” Compiled by F. D. 
Penny in collaboration with members of The 
Advisory Committee (Die Casting), Ministry of 
Supply. London, H.M.S.O., 1953. 78 pages. 
Illustrations. Diagrams. 6/-. 

This publication was prepared primarily for the use 
of designers and inspectors of service equipment, but 
it will serve an equally useful purpose to engineers in 
industry. 

Both gravity and pressure die casting methods are 
described and numerous examples are given on die 
design. The importance of modifying component 
design to prevent undercuts, which would make the 
dies expensive owing to the need for cores, is stressed 
and some methods of overcoming this problem are 
illustrated. 

Information is given on the use of the various 
metals, viz. aluminium, magnesium, copper, aluminium 
bronze, lead and cast iron, as to their suitability for the 
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die casting process. Many useful tables are given 
in the back of the book, giving compositions of the 
various alloys, physical "and mechanical properties, 
optimum and minimum recommended wall thicknesses, 
draft or taper required on the parts and tolerances 
required by the various features of die design. 

This book can be particularly recommended to all 
draughtsmen who are likely to be called on to design 
parts to be produced by die casting and would prove 
most helpful to inspectors, in guiding them not only on 
the recognised methods of inspecting die castings, but 
on the limitation of the processes. 


“* Facts, Files and Action in Business and Public 
Affairs. Part 2, Filing, Indexing and Circulation ” 
by J. Edwin Holmstrom. London, Chapman © Hall 
Lid., 1953. 280 pages. Illustration. Diagrams. 

12. 0. 

This book is the second of three parts forming a 
work that is likely to become a standard reference in 
its field. Its general arrangement and easy referencing 
stand as a monument to its own subject matter. The 
total work consists of three books entitled :- 

1. “Sources and Backgrounds of Facts.” 

2. “Filing, Indexing and Circulation.” 

3. “The Planning and Ensuring of Action.” 

The contents of Part 2 are arranged in a logical 
sequence, starting with the fundamentals of filing, 
progressing through aids to filing by way of alpha- 
betical arrangement, preplanned classifications, self- 
developing classifications and mechanical selection to 
equipment for filing and indexing. Then follows a 
chapter devoted to recording methods and reproduction. 

The last three chapters are invaluable insofar as they 
deal in an extremely comprehensive and_ practical 
fashion with many specific situations and problems 
connected with information filing and services, policy 
and executive filing. 

The features of this book that set it apart from 
many others are threefold. Firstly, the author is quite 
informal: “On a visit to the ‘Daily Mail’ library I 
was told it contained about 50 million cuttings in 
80,000 envelopes, but as this would mean an average 
of 625 per envelope (5” X 9”), both figures cannot be 
right”. 

Secondly, the author adopts an extremely practical 
approach throughout: “Another criticism sometimes 
voiced is that the same concepts sometimes re-occur 
in different sections of the U.D.C. Iron, for instance, 
comes under 546 for the chemist, 553 for the geologist, 
669 for the metallurgist and 691 for the structural 
engineer. Thus a reference to iron published primarily 
from the chemist’s standpoint may arrive with 546 
printed on it and be filed accordingly, with the result 
that it may escape the notice of the metallurgist to 
whom it might inadvertently be of interest, as he may 
rely on finding all his information under 669.” 

Thirdly, the author is quite uninhibited in his 
references to proprietary equipment, the view of other 
experts and various sources of information. For 
example, in the chapter on preplanned classification 
there are approximately 25 bibliographical references to 
proprietary equipment complete with addresses of manu- 
tacturers or selling agents. In many instances prices 
are quoted, although the author is careful to point 
out that such references do not imply that the equip- 
ment referred to is superior to other makes. For 
convenience the bibliographical references are collected 
together at the end under chapter headings, each 
being notated with the page number. This makes 
reference easy, preserves the appearance of the book 
and avoids overloading the text with detail that would 


otherwise break its continuity. The book is well 
illustrated and should provide the answer to almost any 
filing problem. L.J.S. 


** The Making of a Moron ” by Niall Brennan. London, 
Sheed and Ward, 1953. 189 pages. 10/6d. 
During the 1914/18 War, when labour was in short 


supply, an American knitting mill experimented with 
the employment of sub-normal women to perform a 
number of operations. The experiment was so success- 
iul on all sides that the morons were kept in employ- 
ment long after the war emergency ended. In 1940, 
the Director of Mental Hygiene, Victoria, Australia, 
conducted a similar experiment with the same successful 
results. The author of this book was moved to make a 
personal investigation, by himself taking a succession 
of jobs in indu;try and commerce, to find out the 
effect on normal human beings of doing the same sort 
ot work so happily pertormed by the sub-normal. 

His conclusions make interesting reading. Briefly, his 
argument is that if a worker develops moronic tenden- 
cies, it is the fault of his employer, by not ensuring 
that the work involves the use and development of all 
mental, spiritual and _ physical faculties. There 
managements who fondly believe that an efficient 
welfare system goes a long way towards making the 
worker happy may be interested to know that, according 
to Mr. Brennan, “ There is never more unrest anywhere 
than among well-fed, well-organised, hygienically 
housed process workers . . . The soul of man does not 
want to be degraded in comfort . . . The more ‘ con- 
ditions of work’ are improved, the more revolting to 
the soul of man the system becomes ”’. 

The reader may find it difficult to shake off the 
feeling that it is Mr. Brennan’s soul that would be 

‘degraded”” and “mutilated”, as he puts it. He 
dismisses summarily the idea that there may be many 
workers who would be happy and would find complete 
self-expression in conditions such as he describes; or that 
any attempt by an employer to check on an employee’s 
spiritual well-being would be met, in the majority of 
cases, by open hostility or, at best, by some apprehension 
as to the employer’s mental state. 

There is no doubt as to the author’s sincerity—he 
believes implicitly that the man who accepts work which 
does not make any great demands on his intellect is in 
danger of becoming a soulless automaton. But as a 
practising Christian, on his own declaration, he displays 
a most unChristianlike intolerance of the weaknesses 
of his fellows, particularly those who are not moved 
to try to put into practice his own idealistic theories. 
Nevertheless, his book is one which should give rise to 
some critical self-examination by those at whom the 
sermon is directed. M. S. C. B. 


“The Development of Executive Talent: A Hand- 
book of Management Develoy t Tech and 
Case Studies ** by M. Joseph Dooher and Vivienne 
Marquis. New York, American Management Assoc- 
iation, 1952. 576 pages. Illustrations. Charts. 
$6.75. 

Mr. Dooher is the Editor of the American Manage- 
ment Association. He has collected together in this 
book a number of articles, Papers presented before 
the American Management Association, and case 
studies of companies which he describes as a source 
book in the art of management. Forty-four authors 
have contributed and the experience in programmes 
of executive development of twenty American Com- 
panies is presented in case form. 

The book contains many American terms and some 
repetition in describing the experience of different 
companies. It is good to read, and should appeal to 
students as well as executives responsible for the intro- 
duction and administration of executive development 
schemes. 

The emphasis throughout the book is on formal 
programmes of executive development. Methods of 
launching a scheme are discussed in detail and reference 
to the use of charts, forms, and the importance of 
keeping records indicates that companies think that it 
is important to be able to see the potential of their 
executive manpower on paper. 

An amusing note is struck by one author who 
describes what happened when a company president 
relinquished his office for training purposes, had his 
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desk removed, and converted the office into a com- 
fortable lounge for the use of the young executives. 
A more serious tone is struck in another chapter which 
describes the risks run by allowing self-appointed 
executives a free hand. 

The approach to the problem of executive develop- 
ment throughout the book is a clinical one. Firstly the 
situation needs to be diagnosed; executives are inter- 
viewed by an appraisal board and asked to describe 
in detail what they do. At the same time, the board 
appraises their personal qualifications and a good 
method for doing this is the “ Forced Choice method 
of appraisal’. The activities of the executive are then 
compared with a “ Management Job Description” of 
what the Company wants them to do. The next step 
is to measure the executive potential against the re- 
quirements of the organisation and to draw up plans 
for a reshuffle and the training of replacements. 

The choice of young men can be assisted by the 
use of Intelligence Tests which are described in the 
book. Aids to training such as “Case discussions ” 
and “ Role Playing Techniques” are also described. 

A complete bibliography and a full index enable the 
book to be used as a handbook on the subject of 
executive development. J.L.C.W. 


5 PUBLIC SPEAKING 
“Speaking is Your Business” by Vera Gough. 

London, Bell, 1953. 127 pages. 8/6d. 

In “Speaking is your Business” the author fairly 
faces the challenge that one cannot learn speaking by 
reading. Constant practice is insisted on and the 
manner of carrying out such practice is described. At 
the conclusion of each chapter, “ Self tests”’ are set so 
that the reader may measure his own progress. The 
subjects dealt with include the listener’s point of view, 
the preparation of notes, the importance of appearance 
and behaviour, the method of dealing with questions. 

Altogether a book which the reader will wish to keep 
for regular reference in assessing his performance even 
after he has become an adequate performer. G.R.P. 


INDUSTRIAL ORGANISATION ; 

MANAGEMENT 
“Studies in Management Techniques” by G. W. 

Briggs. London, Gee and Company (Publishers) 

Ltd., 1953. 204 pages. £1. 1. 0. 

This book is written primarily for the management 
trainee, although the established manager will find it 
of interest. 

The opening chapters of Part One are somewhat 
irksome, but this is caused more by an endeavour to 
pour a quart measure into a pint pot rather than 
uninteresting material. The rest of the book, however, 
makes for easy and fluent reading, giving the student 
an insight into the function and techniques of manage- 
ment. Some of the statements will come as a surprise 
to the reader and, indeed, many of them will be found 
quite refreshing. For example, under the heading of 
costing the author explains that the prime reason for 
costing can be very simply stated as; “‘To provide 
management with reliable data on the actual cost of 
production in order that it may be decided what 
measure of profit, if any, will come from the resultant 
scale”. He goes on to say that this may well cause 
much heart-burning amongst the theorists, but all other 
points of view will be of secondary importance. 

Whilst managers will find some of Mr. Briggs’ state- 
ments quite provocative, they will recognise the logical 
thinking of the management consultant. 

The information in the book was originally formu- 
lated as a series of lectures and so has been conveni- 
ently divided into six sections with the following 
headings : 

The nature and significance of Management. 
The responsibilities of a Manager. 

Human relations in Management. 

4. The techniques of Management. 


wn 


5. The functions of Management. 
6. Management tools and controls. 


G.C.T. 


*“* Education and Training in the Field of Manage- 
ment”. British Institute of Management, London. 
London, the Institute, 1953. 200 pages. 7/6d. 
Part 1 lists management courses available in the 

United Kingdom at twenty-six Universities, University 
Colleges and associated Colleges of Technology. The 
initial section of this covers undergraduate courses and 
gives details of management studies in various Engin- 
eering and Commerce degree, the social sciences and 
in Public Administration. It concludes with similar 
courses in degrees and diplomas in economics and 
other subjects. 

Part 2 firstly tables courses available—assuming the 
demand is sufficient—at Technical and Commercial 
Colleges, under the following headings:—-BIM and 
IIA; HNC Endorsements; IWM and IPM; ISMA and 
ICWA; CIS and C of S; ICA, SIAA and ACCA; 
IHA, Loval Govt. Admin. and I of Tpt.; Foreman- 
ship, IIA and Building. In addition many miscel- 
laneous courses are listed by many Colleges. Secondly, 
details are given of special courses in Colleges as 
business administration, personnel management, work 
study and methods, T.V. and works representatives 
courses, foremanship and supervision, executives and 
senior managers and in many other subjects of a 
management nature. 

Part 3 gives guide syllabi for the various examina- 
tions of professional and educational bodies. F.W.C. 


The second volume covers thread chasing, chasing 
machines, tap and die holders and collapsing taps; 
thread rolling with both flat and circular dies; thread 
milling using single and multi-rib cutters, and thread 
grinding including centreless thread grinding. 

The books are amply illustrated and there is hardly 
a page without a photograph or diagram of some 
equipment which is being described in the text. It is 
clear that the author has an extensive knowledge of 
screw thread production and also that he has made 
full use of the machine tool and cutting tool manu- 
facturers in obtaining up to date information and 
illustrations. 

Unfortunately, there is no information given on 
thread forms and thread data and whilst the reason 
is given for this omission, the books would have been 
a little more complete had this information been pro- 
vided. 


** Paint Testing Instruments” by L. A. Cooper. 
London, Sawell Publications Ltd., 1950. 72 pages. 
Illustrations. Diagrams. (Based on a series of arti- 
cles in Product Finishing. 

This small booklet covers a critical review of the 
important paint testing instruments which have _ be- 
come established by practice and are available at the 
present time. 

Covering a process such as enamelling, which relies 
mainly on control and application to ensure consist- 
ency of result, a perusal of the contents will quickly 
give the reader a better appreciation of the equipment 
which is now available for testing the raw material and 
also for ensuring quality of the finished work. The 
review covers instruments suitable both for laboratory 
use and those particularly applicable for use in the 
Enamel Shop. 

The booklet is divided into four sections : 


1. Consistency and Viscosity, covering definitions 
and terms of expression, general examples of 
viscometers, flow meters, etc. 

Gloss, Colour and Covering Power. Included in 
this chapter are accepted standards for “ matt ”’, 
“semi-matt ”’, “eggshell” finishes, etc., methods 
of measurement such as reflection meters, and 
also colour comparators. 
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3. Instruments for wet testing, covering methods of 
checking thicknesses, drying time. 

4. Instruments for paint performance tests. Various 
equipment is analysed for hardness and durability 
tests, also climatic tests (i.e. humidity cabinets, 
salt spray testing, etc.). 

A very useful survey of paint testing equipment 

which can be recommended to everyone concerned 
with enamel and paint finishing problems. H.L.M. 


** Simplified Drafting Practice: A Modern Approach 
to Industrial Drafting” by William L. Healy and 
Arthur H. Rau. New York, Wiley; London, Chap- 
man ©& Hall Ltd., 1953. 156 pages. Illustrations. 
Diagrams. £2. 0. 0. 

Ever since the publication of the Productivity Team 
Report which mentioned the use of simplified drawing 
office methods in the U.S.A., most Production Engin- 
eers will have been wondering what all the fuss was 
about. This book, describing the methods used by the 
General Electric Co., U.S.A., will supply the needed 
information and will enable British readers to decide 
whether or not there is anything in the technique for 
them. 

The methods described are claimed to simplify 
delineation, eliminate non-essentials, utilise free-hand 
drawing and save 20 per cent. to 30 per cent. of the 
average draughtsman’s time without sacrificing clarity 
or accuracy. In essence, the methods described aim at 
reducing to a bare minimum the number of lines drawn 
on paper, by making one view do the work of three 
and by tracing the bare outlines of complicated assem- 
blies. Where a component, such as a washer, can be 
described in words it is not drawn. 

Neatness and accuracy of measurement in drawings 
are dispensed with as being non-functional refinements. 
There is a lot to be said in favour of this viewpoint 
since the tendency is for the draughtsman to regard a 
drawing as primarily a work of art instead of a mess- 
age for the guidance of others. 

The authors describe the use of every known time- 
saving device for drawing office use. These include 
adhesive transparent tapes for sticking to tracings; the 
tapes having stock pieces of information printed there- 
on, thus avoiding some drawings and printing by the 
draughtsman. The value of producing small size draw- 
ing sheets is stressed as yielding important savings in 
drawing, printing and exertions of the user. 

In the opinion of this reviewer, the authors have 
compared their pet methods with draughting practices 
that were dropped several decades ago. The authors 
decry conventional cross-hatching to indicate materials, 
a practice which is long out-of-date in Britain; they 
also object to the pictorial representation of screw 
threads, which also went out with bamboo furniture. 

The authors of the book have fallen into the trap 
of regarding some American conventional practices as 
the best; for instance, they dismiss the universal 
draughting machine and drawing table in a few words 
when, actually, this is the most important labour- 
saving device ever conceived for speeding up drawing 
office work. The draughting machine has gained very 
little favour in U.S.A. drawing offices, where the fixed 
drawing board and parallel sliding straight edge are 
the universal equipment.. A few simple time and 
motion study checks would prove easily that the 
draughting machine is worthy of adoption by all 
draughtsmen. 

There are some good ideas in the book, which could 
be adopted with profit, but readers should bear in 
mind that draughtsmen’s time can often be saved only 
at the expense of confusion and wasted time in the 


machine shop. C.T.B. 


**Copper and Brass Pressings, and other products 
cold formed from strip and sheet.” Copper Devel- 
opment Association, Radlett, Herts. Revised. Radlett, 
the Association, 1953. 81 pages. Diagrams. 

This is the fourth edition of one of the publications 
put out by the Copper Development Association, 


dealing with copper and its alloys, and is well up to 
the standard of its forerunners. 

As a guide and text book for the student and as a 
work of reference to the worker or methods engineer 
dealing with these processes, it would be hard to find 
a better lay out, beginning at the sheet stage and 
taking the reader concisely through to the more com- 
plicated spinning and forming of these metals. Clear 
definitions are given of every process, including those 
needed for joining parts together, and these are con- 
siderably helped by the fine photographs and diagram- 
matic views of types of tools involved. 

The typescript is particularly legible, and there is a 
detailed index and four page bibliography. 


OTHER ADDITIONS 


159.931 SIGHT 


Weston, H. C. “* The Relation between Illumination 
and Visual Performance.” London, H.M.S.O., 
1953. 58 pages. Charts. Diagrams. 4/6d. 
(Medical Research Council—Industrial Health 
Research Board report No. 87, 1945; and Joint 
report (1935) of the Industrial Health Research 
Board and the Illumination Research Committee 
fof the] D.S.I.R.) 


321 STATE AND SOCIETY 


Burnham, James. ‘* The Managerial Revolution; or, 
What is Happening in the World Now.” London, 
Putnam, 1942. 271 pages. 


331.115 EMPLOYEE SELECTION 


Le Choix Des Hommes: “ Possibilités de la Psycho- 
logie Industrielle.” Paris, Editions d’Organisa- 
tion, 1953. 98 pages. Charts. 


331.155 ARBITRATION 


Administrative Staff College, Henley-on-Thames. 
** The State and Collective Bargaining : a Course 
of Studies Paper.” Henley-on-Thames, The 
College, 1953. 20 pages. 2/6d. 


331.881 TRADES UNIONS 


Administrative Staff College, Henley-on-Thames. 
** Organisation of Trade Unions: a Course of 
Studies Paper.” Henley-on-Thames, the College, 
1953. 20 pages. 2/6d. 

Administrative Staff College, Henley-on-Thames. 
**Trade Union Law: a Course of Studies 
Paper.” Henley-on-Thames, the College, 1953. 
13 pages. 2/6d. 


338.7 TRADE ASSOCIATIONS 


Administrative Staff College, Henley-on-Thames. 
“Trade Associations and Some Problems They 
Raise: a Course of Studies Paper.” Henley-on- 
Thames, the College, 1953. 27 pages. 2/6d. 


338.9 PRODUCTIVITY 


International Labour Office, Geneva. ‘“* Practical 
Methods of Increasing Productivity in Manufac- 
turing Industries.”” Geneva, I.L.O., 1953. 24 
pages. 9d. 


373.6 COMMERCIAL AND TECHNICAL TRAINING 


United Nations Educational Scientific and Cultural 
Organisation, Paris. ‘* Education in a Techno- 
logical Society: a Preliminary International 
Survey of the Nature and Efficiency of Technical 
Education.” Paris, Unesco, 1952. 76 pages. 4/-. 
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KU universal grinder 


A PRODUCT OF KEIGHLEY GRINDERS (M.T.) LTD., KEIGHLEY, YORKS. 








This fully universal machine grinds to extremely fine limits at high 
Manufactured in a rates of production and with the utmost economy in operation. 
range of sizes Centralised controls, grouped conveniently on the front of the 
machine, have been kept to a minimum for ease and speed of 
From 12” «24’to 16” x 60” operation. 
and 18” 24" to 24" 96" Universal features include compound wheelhead slide and ability 
to mount grinding wheel at either end of the spindle. 








STAND 7104, HALL 7, 4th European Machine Tool Exhibition, MILAN, Sept. 14th to 23rd, 1954 





| 





Sole agents for Scotland 
DRUMMOND ASQUITH LTD. 


NEWALL GROUP SALES LIMITED 175 WEST GEORGE STREET 


Please address enquiries to— 


GLASGOW (2 
PETERBOROUGH - Phone: Peterborough 3227-8-9 KEIGHLEY - Phone: Keighley 4294 


When replying to advertisements please mention the Journal 














OAT ULE Le 
UMITED - SHEFFIELD 








COPYING 


AUTOMATIC 
SPINDLE SPEED CHANGE 


AUTOMATIC 


SIDNEY JONES 





The Institution of Production Engineers Journal 


Throughout their history of RADIAL DRILLING 
MACHINE development, the ASQUITH organisation 
have progressively made things easier for the operator, 
enabling him to increase his daily output, without waste 
of energy and time on frequent repetition of unnecessary 
movements. The latest O.D. RADIALS are worthy of 
the closest investigation . . . we suggest you have a copy 
of our brochure. 


WILLIAM ASQUITH LTD., HALIFAX ENG. 
London Office: Halifax House, Strand, W.C.2. 


Sales & Service for... DRUMMON D-ASQUITH . . . the British Isles 








DRUMMOND - ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW _ STREET, BIRMINGHAM 
Phone: Midland 3431 (5 lines) Also at LONDON & GLASGOW | 
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This close up of the MAXICUT 
No. 2A Gear Shaper shows gear 
blanks being ‘clocked’ with ease 
by turning the work-spindle 
from the side of the machine. 








Change gears are conveniently 
located at the side of the 
machine—another MAXICUT 


time-saving feature. 


FULL PARTICULARS ON REQUEST 








PRODUCTION GEAR SHAPERS 
DRUMMOND BROS., LTD., GUILDFORD,j ENG. 


.. . for the British Isles 
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BRITISH AERO COMPONENTS LTD., MONTAGUE ROAD, WARWICK. TEL. WARWICK 320 
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N° 3A CAPSTAN LATHE 


FITTED WITH 13” HAND-OPERATED AUTOMATIC CHUCK 
WITH LARGE COLLET CHUCKING FIXTURE 




























Tool Position Spindle Surface Feed 
} | Speed Speed Cuts 
| Hex.Turret | Cross-slide R.P.M. Ft. per Min. per inch 





DESCRIPTION OF OPERATION 





| Free Cutting Mild Steel, 
Chuck on 23” dia. a = 





‘2 e 4m ye i = En. 1 

Face End - : - - - + — Rear | 1155 | 750 Hand (Blanks 2" dia. x 14" thick) 
Start Drill - - - - - + 1 — 668 250 Hand 

Drill - - - - - - + 2 —.| 68; W Hand High Speed Steel Cutting 
Bore 4” dia., recess A and 13” dia. - 3 | — 668 240 = Hand Tools 

Finish Bore A and 1” dia. and Chamfer 4 | — (668/slow, 240 Hand 


Reverse Component in Collet - 


ee | Front | 1155 | 750 | Hand 









Trepan Bore B and Chamfer - - 5 -— 376 225 Hand 
Ream }” dia. - - - - - 6 376 50 Hand 
Remove - - - - - _ — 











Floor to Floor Time: 3 minutes 


F049 


VALVE BODY 
lie 


® TVW 



































Capacity: |} in. dia. hole through spindle. 13% in. dia. swing over bed. 
Spindle: Mounted in ball and roller bearings. 


Powerful friction clutches running in oil transmit power through ground gears. 


OUR COMPLETE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. SWING 
OVER BED AND 8} in. DIA. HOLE THROUGH SPINDLE. Full details on request 


H.W.WARD & CO.LTD 


SELLY OAK ,=} BIRMINGHAM 29 
TELEPHONE V4 SELLY OAK 1131 
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THE MAINSTAY oF THe 
er ACHINE SHOP 


Express Lift Co. Ltd. 

(by whose courtesy 

our photographs are 
reproduced) the two 
machines illustrated 
here are typical of Lang 
products. Right: LANG 
16 in. swing Centre Lathe. 
Below: LANG 20 in. swing 
Surfacing and Boring Lathe. 



















SURFACING g BORING Lang Lathes are built in the following ranges: 


Centre Lathes 12 in. to 36 in. swing with 


Plain or Gap Bed of varying 
lengths. 
Surfacing & 20 in. to 48 in. swing with 
— ' Boring Lathes Plain or Gap Bed. 


Junior Lathes 13 in. and 17 in. swing Centre 
Lathes and Surfacing and 
: oe : Boring Lathes. 


JOHN LANG &SONSLTD. -. 


JOHNSTONE RENFREWSHIRE SCOTLAND NY. 
Phone JOHNSTONE 400 


L204A 


W614 Pi When replying to advertisements please mention the Journal 
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J PARRKINSON & SON Guipiey 


/ 


SHIPLEY YORKSHIRE 


TELEPHONE: $323! 
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—and watch your output figures soar! Conversion to full or semi-automatic 
working by means of MAXAM pneumatic equipment, costs only a small fraction of 
the capital value of the machine or process involved. Yet the effect is enormous — 
our clients are gaining anything from 100% to 600% increased production. MAXAM 


conversion means much more output at much lower costs. 


developing new machines or new systems we strongly advise you to call in MAXAM 
right from the start. We have been partners in the design of some outstandingly 
successful automatic processes. 

As today’s most up-to-date production technique, MAXAM is being adopted in 
many different industries all over the country—may we send you a descriptive 


Such conversion may completely solve your problems. If, however, you are | 
leaflet or a catalogue ? | 
MAXAM Dept. ‘C’ THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD., 


4, Broad Street Place, London, E.C.2. Works: Carn Brea, Cornwall 





PNEUMATIC 


SYSTEM 





When replying to advertisements please mention the Journal 
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FOR ALL KINDS OF 


JIGS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPEGIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 





























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 


Guaranteed 
Precision 
Accuracy 




































































HARPER ROAD ' WYTHENSHAWE ' MANCHESTER 


Phone:- WYTHENSHAWE 2215 ’Grams:- PNEUTOOLS, PHONE 
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HERBERT 
AUTO YUNIOR 





—V/- Se hlUc!!h 





% 
) 
. 
" 
e ' 
THE HERBERT AUTO-JUNIOR 
: FAST - ACCURATE - EASY TO SET 
) 
4 AN automatic chucking machine for the rapid machining of small parts 
d of cast-iron, steel or non-ferrous metals. 
One operator can attend to four or more machines. 


The patent self-selecting feed motion enables each operation to be 
done at the most suitable feed, ensuring a high rate of production. 


’ Air or electrically-operated chucks reduced idle time to the minimum. 
Capacity: Parts of disc form up to 6” x 4’, other parts up to 44” 
diam. x 34” long. 


- Maximum swing 7 at mae 84" 
Working stock of turret = oA 5}" 
Speed range, r.p.m. .. 53-1484 

DELIVERY - 4 WEEKS 


Full particulars available on request to:— 


Head Works, ’Phone: 88781 (12 lines ) 


ALFRED HERBERT LTD °* COVENTRY 


4 When replying to advertisements please mention the Journal 
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Payroll... 


%* produced in less time 
%& produced with less labour 


%& with every complication of P.A.Y.E. taken care 
of automatically 


%& with fully detailed Tax and Payroll Records 
for Inland Revenue, Employer and Employee 


the very job lor 


Payroll is only one of accountancy’s 


problems — but it comes round, in- ‘ oe : 
escapably, once a week.  Hollerith : ROL LE RI 1A : 7 
: REGO. 





takes every problem of accountancy 


in its stride, but Payroll makes an Electrical PUNCH ED CARD 2 


admirable starting point for an 


enquiry. It costs nothing to find out ACCOU NTING 


what Hollerith might save you. 











THE BRITISH TABULATING MACHINE CO. LTD 


Head Office: 17 Park Lane - London - W.1 Telephone: HYDe Park 8155 
Offices in principal cities in Great Britain and Oversea 











JPE/S311/143 
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A CLARKSON CUTTER GRINDER... 


GIVES YOU EXCEPTIONAL ALL-ROUND PERFORMANCE 


ye CUTTERS SET-UP AND SHARPENED IN A MATTER OF MINUTES 
x TAKES CARE OF THE ‘SINGLES’ IN A BIG PLANT 
4 se HANDLES ALL THE CUTTERS IN THE SMALL SHOP 


, 
KooP Pte? The CLARKSON cutter grinder, with its ease and simplicity of 


setting and rapidity of operation, will reduce ‘down time’ to a 


Hor # a matter of minutes. Handles all sizes of tools from 4,” diameter end 

CU it mills to large side and face cutters, including slot drills, reamers, tee 

W slot cutters, face mills, cylindrical cutters, etc. Complete demon- 
K stration on installation. 





(lA Cc L an tre K 5 o t Please send maiees Hell details of the 


CLARKSON CUTTER GRINDER . 
scot ree | (ENGINEERS) LTD. s 


COUPON FOR | KING EDWARD ROAD, NUNEATON J] NAME 2.00000... ccceecceeeteeere reese 


LL D ILS 
_ aioe Telephone: NUNEATON 2261 IESG ss sovndtive eee 


Branches at: 
LONDON -_— BIRMINGHAM 
MANCHESTER - GLASGOW «— Oh cvvsscccccccccscssvosvccsseeussocensssesveesasesoes 











When repiying to advertisements please mention the Journal 
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Drilling 
for— Rag Bolts! 








It sounds strange. But most of us have 
seen a rag bolt even if we haven't 
recognised it. Machinery on a concrete 
floor, bolted down. The bolts embedded in 
the concrete are rag bolts. In the old days it 
was a case of aman with hammer and chisel— 
laboriously and slowly chipping the concrete 
until the holes were large enough and deep 
enough. Now one man takes an electric 
drill, and drills the holes; just like that. 
(Productivity!) Faster? Fifty times— 
a hundred! But the electric drill is 
ONLY ONE OF THE MANY 
AIDS TO PRODUCTIVITY 
THAT ELECTRICITY CAN 
BRING YOU. 








The British Electrical Development Association 
2 Savoy Hill, London, W.C.2. 
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Having a hand in Productivity 
















IN EVERY INDUSTRY OR TRADE, electrical equipment 
is the key to modern production methods. There 
are probably more production - boosting and 
money-saving devices than you know of. Your 
Electricity Board can help you and give you sound 
advice. 

They can also make available to you, on free 
loan, several films on the uses of electricity in 
Industry—produced by the Electrical Development 
Association. 

E.D.A. are publishing a series of books on 
“Electricity and Productivity”. Four titles are 
available at the moment; they deal with Higher 
Production, Lighting, Materials Handling, and 
Resistance Heating. The books are 8/6 each (9/- 
post free) and the Electricity Boards (or E.D.A. 
themselves) can supply you. 


Electricity 


a Power of Good 
for PRODUCTIVITY 


ch 
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| Announcing 


3 NEW CLEVELAND 
AUTOMATICS 


THE 42” MODEL AB 
SINGLE SPINDLE DIALMATIC 


with electric feed drive for turret tools—no cam 
changes. 








@ Precision — high-speed 
and low-cost production 





THE 2:” AND 4:” MODEL AW 
SINGLE SPINDLE AUTOMATIC 








1ent 
here — 
and @ Simplified, fool-proof design... 
our - 
und HIGH-SPEED, ACCURATE, RUGGED MACHINES... 
fies QUICKLY SET UP; EASILY OPERATED; MACHINE 
, in MAINTENANCE REDUCED TO A MINIMUM 
lent 
} Get full information on these NEW money-saving models from 
on 
are | 
ther 
and SOLE AGENTS 
(9/- 
).A. 





The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 600 
- GROUP 


ines’) Telegrams: S3@igmmachi, Londo, 


$312 SMT 140 
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for constant efficiency 





Two modern Hydraulic Pumps which have a place in any 


2 ra 
Bz 
eer * 









hydraulic scheme are the Fraser Mono-Radial 
and Deri-Sine Hydraulic Pumps. 
The Mono-Radial range 





includes constant and 


y infinitely variable out- 









puts for pressures up to 6,000 p.s.i. 
The Deri-Sine gives straight line 
flow characteristics for pressures 
up to 2,000 p.s.i. and outputs up 
to 90 g.p.m. 


fit a FRASER woniiiie’ron 


ANDREW FRASER & CO LTD 29 BUCKINGHAM GATE LONDON SW1 PHONE VICTORIA 6736-9 


3992 
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The Resourees behind the Product 


Hoover Limited at Cambuslang, Scotland 





Feeveneur the industrial world, 
Hoover Limited have won recognition 
for manufacturing F.H.P. motors of 
exceptional quality and dependability. 
This reputation has been gained by 
bringing together all their wide technical 
experience and endless engineering 
resources with one aim in sight — the 
finest possible F.H.P. motors. 
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Hoover motors combine complete 
reliability with a competitive price and 
are backed by a world famous service 
plan. 

Of course, Hoover Limited also manu- 
facture Stator/Rotor Units which have, 
today, applications in many modern 
industries as well as for Sealed Unit 
Refrigeration. 


For the name and address 
of your nearest distributor write to: 


Hoover Limited 


INDUSTRIAL PRODUCTS DEPARTMENT 





CAMBUSLANG 


LANARKSHIRE 


When replying to advertisements please mention the Journal 


SCOTLAND 
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PRESSURE DIE-CAST 


( IN MAZAK OF COURSE ) 





This is the base of a Recording Machine 

pressure die-cast in zinc alloy. 

We have all the technical knowledge to , 
make such components a profitable die- 

casting proposition. This knowledge is 
at your disposal and consultation with 
us in the early stages will ensure your l 
components being produced in the most 

cost-saving manner. 


qgiBD ZINC 4, 
Wreikiat iam ae Calc . m9 


PRECISION CASTINGS CO. INC. (U.S.A.) 


°1e CasTE®” : 





WOLVERHAMPTON DIE-CASTING CO. LTD. - GRAISELEY HILL WORKS - WOLVERHAMPTON 





ournal © 


t 


Mo, 
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for REDUCED COST 


and IMPROVED PRODUCTION 
on MEDIUM and LONG RUNS 


| ARCHDALE 
— ole| * 
— HYDRAULIC MULTIPLES 







Supplied with up to |2adjustable spindles 
for drilling up to } in. dia. in mild steel, 
this ARCHDALE model ‘0’ hydraulic 
multiple drill is fully engaged at Massey 

Harris Ltd., Manchester, on components 
for combine harvesters. In the compo- 
nent illustrated 46 holés are drilled 
varying from 17/64 in. to 21/64 in. dia. 
















' 
, 
o 
These machines are supplied with 
circular or rectangular head 
} frame, 10 in. dia., and 13 in. by 
8} in. respectively. Head is fixed 
and table is hydraulically fed. 
a 


JAMES ARCHDALE & 60., LTD 
BIRMINGHAM 16 ENGLAND 


SOLE AGENTS ALFRED HERBERT LTD. COVENTRY 


Ma 
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Investigate the possibilities 
of using Backstands in your plant, 


and you'll find, as so many manufacturers 





have found, that this method is unsurpassed for 
high-speed grinding and polishing and cleaner finishes. Write 


for detailed specifications of the full range to the ‘ 





R.J.H. TOOL & EQUIPMENT CO. LTD., HECKMONDWIKE, YORKS ‘Phone: Heckmondwike 490 


Makers of a wide range of Backstands, Bandfacers, Grinders, etc. 


ndh 3595 
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SPARKS Are 
THE BEST DIEMAKERS 

















Sparks machining has shown 
phenomenal savings in many 
f tool room applications using 
semi-skilled labour. If your 
problem is complicated shapes _ 
and hard-to-machine materials 
it would interest you to see our 
demonstration equipment put 





to a test on your own particular 
machining, diesinking or pierc- 
ing operation. 


Weillustrate a typical Wire Drawing 
Die made by the Sparcatron Process. 


- I Sparcatron spark machining methods and 
hy IPA iP, ‘aya | 0) apparatus are fully protected by British and 
foreign patents. 


TUFFLEY CRESCENT - GLOUCESTER Telephone: Gloucester 21164 (3 Lines) 








Sole licensees in the United Kingdom: \MPREGNATED DIAMOND PRODUCTS LIMITED - GLOUCESTER 








— When replying to advertisements please mention the Journal 





COMBINES THE HIGHEST PRECISION WITH 
ROBUST CONSTRUCTION © MAG. UP TO 1,000X 
Combining the following features: Dead centre, adjustable drive 
for zero settings, large vernier screen reading direct to 6 secs. 
(estimation 3 secs.) and conforms to N.P.L. Specification 
MOY/SCMI/56. 

MAIN DIMENSIONS 


Height of Centres (117.5 m/m.) 
Centre Distance (on Base) 24” (610 m/m.) 
Size of Face Plates 74” dia. (190 m/m ) 
Size of centres No. 2 Mose Taver 


WEIGHT OF HEAD 


PRECISION 
GRINDING, LTD. 


MILL GREEN RD., 
MITCHAM, SURREY 
*Phone : MITCHAM 3014 


A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD. 
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82-84 COLESHILL ST., B’HAM. ‘Phone ASTON CROSS 3264 
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Z ie — “ , 
wi oe As ; 
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- ie ; 
| No e 8 SPINDLE pan fabany PA R.P.M. 
——— ee yl No. SPINDLE Swann 6.00 i 
? t 
No. 20 anny xen oe R.P.M. 
E.H.JONES i er 
(MACHINE TOOLS) [| 7 GARANTOOLS HOUSE, PORTSLADE 
BRIGHTON - - - SUSSEX 
’ Telephone : HOVE 47253 Telegrams ; Gorantools, Portslade 
LONDON - BIRMINGHAM - EDINBURGH - MANCHESTER - BRISTOL 
y 
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y)) SPECIAL PURPOSE MACHINES 


14° Centre Heavy Duty Shaft 
Turning Lathe 


A batch of these machines were recently manufactured for rough 
turning bar forgings at high production rates. Each machine has a 
headstock with 12 changes of speed from 25 to 302 r.p.m., being 
driven by a 30 h.p. motor through vee ropes and a multi-plate 
friction clutch. A heavy duty duplex chain, with tensioning 
sprocket, drives the feed box which has 12 changes of longitudinal 
feed ranging from 10 to 200 cuts per inch. The feed is engaged 
and disengaged by a single lever and independent adjustment to 
each slide is through large handwheels and micrometer dials. The 
tailstock, of extremely heavy construction, has a built-in revolving 
centre and can be adjusted by rack and pinion. 


Capacity Specification 


Centre height ... ‘as sa mas 1 ft. 2 in. 
Distance between centres... ‘an 11 ft. O in. 
Maximum swing over saddle -ie 1 ft. 8 in. 
Approximate nett weight... a 13} tons 
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consideration. 


Designed and manufactured by 





SOWERBY BRIDGEs YORKSHIRE : 








Well-known for over 80 years as manufacturers of high class SPECIAL 
centre lathes, we also design and build a wide range of special MACHINES 
purpose machines. Send us details of your problem; we shall FOR 

be pleased to prepare and submit proposals for your SPECIAL 


JOBS 


HENRY BROADBENT LTD 


Telephone Halifax 81331 
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PERKINS P.3 ‘a\) ee Be COMPENSATED 
DIESEL ENGINE yo a 1 Y REAR STEER AXLE 


LOCKHEED HYDRAULICS 
COUPLED WITH 
PLESSEY 
HYDRAULIC 


14 in. CLUTCH, GEARBOX 
AND DIFFERENTIAL 








STACATRUC 40 DH. SMOOTH HANDLING and ease of 
Max. lift height 14 ft. manoeuvrability in confined spaces 
Max. load 5,000 Ib. — ee are the outstanding features of the 
40 DH Diesel-powered Stacatruc, one 

of the smaller models in the range. 

And don’t let us forget its economical 

running — 2s. 6d. a day! Ruggedly 

constructed, here is a fork-lift truck 

designed to work and work, whatever 

the conditions. May we ask our local 

Sales Engineer to tell you more about 

the versatile range of Stacatruc equip- 

ment with load capacities up to 7,000 Ib. 

and a maximum lifting height of 14 ft. ? 


Sold and serviced throughout the World by:— |.T.D. LTD., 95-99 LADBROKE GROVE, LONDON, W.I1. Phone: PARk 8070 (7 lines) 


In association with Austin Crompton Parkinson €lectric Vehicles Ltd 
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CEJ puue « rine cauces a 


are in steadily increasing demand throughout 
industry. Their precision and exemplary 
accuracy ensure complete satisfaction. 





CEJ TAPS 


Spiral Flute Taps for blind hole tapping. 
Spiral! Point Taps for through hole tapping. 
In each case only one tap is needed. 
































CEJ ROUND DIES 


Adjustuble or solid; 
obta:nable in all 
standards. 





CEJ GAUGE BLOCKS 


are the foundation for accuracy and precision in 
the Engineering Industry and are un versally adopted 
by industria! and scientific users. 


They are manufactured to four Standards of 
accuracy. 
Accuracy AA for highest 
scientinc purpose. 
Accuracy A _ for reference use. 
Accuracy B for inspection use. 
Accuracy C for workshop use. 





4th European Machine Tool Exhibition 
MILAN 
l4th—23rd SEPTEMBER, 1954 
STAND No. 5803, HALL No. 5 











CEJoue NSSON LTD. 


PRECISION TOOLS AND INSTRUMENTS 





A.D. & A.P.l, APPROVED 
SOUTHFIELDS ROAD - DUNSTABLE BEDS - TEL: DUNSTABLE 422/3 


DHB-K 
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SERRATED BLADE 


) CUTTERS 


\ This gang of four 8 in. dia. GALTONA 

O-K serrated blade half side milling 
cutters, combined with a well-designed 
indexing fixture, is enabling Albion 
Motors Ltd. to maintain high output 
on tough alloy steel suspension arms. 


VAPPPPPPPPPPPPPPPPPPPPPPPPPPD 













A 2 in. dia. by 2 in. wide boss is first 
milled. The fixture is then indexed 
through 180° and the operation com- 
pleted by milling a second boss |}” 
dia. by 14” wide. Speed is 35 r.p.m. 
with a feed of 2 in. per min. 





















Milling suspension arms at 
Albion Motors Ltd., Glasgow 





AAAAAAAAAAAARAA IN 


ic ee vd Lhe oyd Limited = =7 


STEELHOUSE WORKS : OLIVER STREET + BIRMINGHAM 7 


Delephone Aston Cross 3001 (12 nes) elegrams. ‘Cogs, Birmingham” ae 


NORTHERN AREA OFFICE : A. V. Green, Britannia House, Wellington St., Leeds, |. 
LONDON AREA OFFICE : A. J. Percy, 240, Romford Road, Forest Gate, London, E.7. 
N. IRELAND : Garage & Engineering Supplies Ltd., 78 Gt. Victoria St., Belfast. 

SCOTLAND . Stuart & Houston, 5, York Street, Glasgow, C.2. 
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Gear Production... 





For the high speed production of gears for 
| machine tools this M.T.30 Hobbing Machine 
and M.T./V Spline Hobbing Machine have been 
installed in the modern machine shop of Messrs. 
Craham and Normanton Limited of Halifax, 
Yorkshire. 


The David Brown-Muir range extends to hobbing 
and shaving machines up to 200 in. gear diameter. 
We welcome your enquiries regarding specific 
problems and general descriptive literature is 
available at your request. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
signed and built that conventional MACHINE TOOL DIVISION 
and climb hobbing can be carried BRITANNIA WORKS SHERBORNE STREET 


out without any alteration to MANCHESTER 3 
either machine. 


The M.T.30 and M.T/V are so de- 
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taking the rough 
_ and making it smooth 


The ‘Spenstead’ Airless 
Rotary Barrel Blast 
Cleaning Machine 
provides the answer to 
Fettling problems in both 
large and small Foundries, 
Engineering Works and 
Forges. It requires no 
compressed air and 

unit construction cuts 
foundation and 
installation costs to a 
minimum. From four to 
six 5 cwt. loads can 

be cleaned an hour, and 
operating power for 

the whole machine 


including Dust Exhaust 


is only 17 h.p. 











rs for 
lachine 
e been 
Messrs. 
lalifax, 
obbing 
ameter. ROTARY BARRELS 
ong ROTARY TABLES 
AIRLESS ROOMS 
MONO-RAILS 
Y BRIDGE WORKS . OSSETT . YORKSHIRE 
We are OSSETT 353-4 . LONDON : EPSOM 220! . BIRMINGHAM : EDGBASTON 1539 
not far away GLASGOW: CENTRAL 59099 - MANCHESTER: DENTON 2934 
P4567 
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FISHOLOW-HAPMAN 


EN-MASSE TUBULAR CONVEYOR SYSTEM 


(Patented throughout ed world) 











BETWEEN 
TWO POINTS / 








Showing (where arrowed) how the Fisholow-Hapman \ 
Conveyor fits neatly into any Plant lay-out. a 


The Fisholow-Hapman En-masse Tubular Conveyor System is the 
cleanest and most effective system ever devised for the rapid 
handling of swarf, metal chippings and sludge. 

Continuous in operation and requiring no supervision,’ the Fisholow- 
Hapman Conveyor carries away all metal waste from beneath your 
machines to any desired point. No dirt; no delay while accumulated 
waste is removed manually. Silently, unobtrusively, this revolution- 
ary system collects and conveys any type of metal waste in a 
perpetual flow. The Conveyor incorporates a unique Sealed 
Link-Pin Chain which obviates all contact between the material 
conveyed and the chain-pins, thus the most highly abrasive 
substances may be carried. 


FISHER & LUDLOW LTD 


Also at London, Manchester 


Cardiff. Glasgow, Newcastle-on-Tyne, 









Cast Iron Sludge being removed from Swarf Trays. 
This conveyor runs at a speed of I5 feet per 
minute through a 3 inch steel tube. Swarf is 
deposited in ‘*Flowskid’’ pallet in foreground. 


The Conveyor can remove the waste of a single machine or of an 
entire factory with equal ease. It can be embodied in new 
machines or installed throughout any machine shop. Whatever 
the circumstances, it will prove itself the cleanest and most 
economical means of removing metal waste 


MATERIAL HANDLING DIVISION 


BORDESLEY WORKS, BIRMINGHAM, 12 Tel: VIC 237! 


Bristol, Belfast and Dublin 
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METROVICK 


8ft 125 watts 
1 most FLUORESCENT LAMPS 


ON 

















METROPOLITAN-VICKERS ELECTRICAL COMPANY LTD., St. Paul’s Corner, 1-3 St. Paul’s Churchyard, London, E.C.4. 
| iii Member of the A.E.1. Group of Companies. 







































Forming bore at 45 ft./min. on §.80 stainless steel 

socket with a Warner & Swasey 3A capstan lathe flood- 

ing SWIFT oil for heat contrcl]. The feed is 0.444 ins. 
per min. and production is 8 mins. per socket. 


heap culting with ~ 


TALKING MACHINE SHOP... 


“He's crowded the feed but 
the finish is still O.K.” 








FLETCHER MILLER, 


The Institution of Production Engineers Journal 





‘*We used to have to go a bit careful 


with the feed on these tough alloy steels 
ot they’d tear to blazes. After that 
fellow from Fletcher Miller had been 
along, we put a couple of capstans on 
SWIFT and there our troubles ended. 
Now we're using SWIFT on _ these 
lathes, they'll take all the feed we can 
give them without a trace of roughness 


on the finish. 


I don’t know what it is about SWIFT 
that does the trick, something about 
combined sulphur I've been told, but 
whatever it is, it works. Moreover, the 
tools are keeping edge longer so you 
see we have got the best of both worlds. 
I wouldn’t like to change now we 
know just what SWIFT will do.” 


Ask for Publication §.P.173 — it gives full 
details of the Fletcher Miller Cutting Fluids 


CUTTING FLUIDS 


FLETCHER MILLER LTD + ALMA MILLS + HYDE - CHESHIRE 
Telephone Hyde 78! (5 lines) Telegrams Emulsion, Hyde 
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7 WATTS Engineers 


jut : a on BLOCK LEVELS 
luids 
SENSITIVITIES 0.001 in. AND 0.0005 in. PER 10 in. 


Further details on request Send for List JPE. 24 to: 


HILGER s« WATTS LTD 


WATTS DIVISION 
48, Addington Square, London, S.E.5 


IRE Members of the Export Marketing Company—BESTEC 








i TTT! TTT i TTT Sea Se sR 


Cré2 When replying to advertisements please mention the Journal 
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why pick on us? 


Hilger & Watts picked on us 
to cast the parts for their new Cowley 
Automatic Level because they wanted it 
produced quickly, cheaply and accurately. 
The Cowley Level replaces the Dumpy and spirit 
levels, with the advantage that it can be 
used by unskilled labour. Pressure die 
casting has turned what started as a 
bright idea into an economic proposition. 
Have you got a bright idea? 
Then call in and see us. 






the whole in one ay C) 


BRITISH DIE CASTING AND ENGINEERING COMPANY LTD. 











EDWARD ROAD - NEW BARNET - HERTS + TELEPHONE: BARNET 9211 
Also at 


WEST CHIRTON TRADING ESTATE - NORTHSHIELDS - NORTHUMBERLAND - NORTH SHIELDS 2100 
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EMOTROL 


°Klectronic Motor Controle 


Z 


Lv 





UY 
4) 
PU. 


Y / 


4G 
%G SU.) 


@/ 





U/C. 


lll PIG GGG 


1G 


G / Y, WOW Ue dcccecletttsea , 


Of the many notable electronic engineering achievements by BTH, the ‘ Emotrol’ 
system is an outstanding contribution to meet theneeds of industry for precision, 
wide-speed-range, motor control gear. 

This system can in fact, be applied in practically any industrial process. 
Applications include:—machine-tools, knitting machines,conveyors, 
printing presses, papermaking machinery, fans, reeling and 
tensioning drives, glass making machines, dynamometers, etc. 





SPECIAL FEATURES:— 
¢ Speed ranges of 100 to 1. 
¢ Horsepower range of ‘25 to 600. 


* Current limit feature — gives 
automatic smooth acceleration 
and protects the electrical appara- 


¢ Operates from A.c. supply — 
static apparatus converts power 
to supply D.c. motor. 

¢ Maintains precise speed at any 
given setting. 

¢Smooth stepless control 
throughout speed range. 





Controller 


Control panel 


THE 





CRC 26 


Member of the AEl group of companies 9 COMPANY LIMITED, RUGBY, 


BRITISH THOMSON-HOUSTON 


tus and the driven system from 
overload. 

* Readily arranged to give auto- 
matic control of torque, mechan- 
ical tension, linear or rotational 
position, or other electrical and 
mechanical quantities. 





The Motor 


ENGLAND 
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Fawcett Preston 
hydraulic presses 










IF YOU have a pressing or baling problem you cannot do 
better than contact Fawcett, Preston & Co. Ltd. Our 
comprehensive range of hydraulic presses for all industrial 
purposes is backed by nearly two centuries of design and 
manufacturing experience. 


Saurcell 


Se EST 1758 








) 





= Zs —— > 
; g A H{IA 











Left : A Fawcett double ram up- 
stroking 1135-toa baling press. 


Right: A typical hydraulically 
operated, downstroking 100-ton 
plastic moulding press. 





Left : Fawcett downstroking 
presses with nickel-coated 
main rams and adjustable 
table for daylight variation. 


Below : Tobacco presses with locking 
device for retaining at fully pressed 
position. 








Special presses designed to | 
suit individual requirements 





FAWCETT, PRESTON & CO. LTD. BROMBOROUGH CHESHIRE PHONE: ROCKFERRY 2201 (5 LINES) 
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COSSOR presents Model 1052 


Prt 


sine 
bate, 





and Model 1433 f 1 
voltage calibrator’ 


Primarily designed to be used with the Model 1052 
oscillograph the Cossor Voltage Calibrator Model 1433 
provides an accurate means of calibration of input voltages N 
to the plates or amplifiers of any oscillograph. Calibrating 
voltages are read directly from a wide scale meter oo} 
without any computation being necessary. Measurements 
can be made to an accuracy of + 5% and the instrument ; 
can be used in any application where a source of 
accurately-known voltage is required. 


COSSOR 


Write for illustrated leaflets about both of these instruments 


A. C, COSSOR LTD., INSTRUMENT DIVISION, DEPT. 35 HIGHBURY GROVE, N.5 


Telephone : CANonbury 1234 (33 lines). Telegrams: Cossor, Norphone, London. Cables: Cossor, London 


C.1,56 


When replying to advertisements please mention 


double beam oscillograph 


Two similar amplifier channels with an 


approximate gain of 2000 and an upper 
frequency response of 5 megacycles 
(— 6DB) are features of this new 
Cossor Double Beam general purpose 
The repetitive or 
triggered time base has a sweep 


oscillograph. 


i duration from 200 milliseconds to 


5 microseconds, 


/ The instrument will operate from 


power supplies of any of the various 
frequencies and voltages encountered 


in the Armed Services or from 


, standard civil supply mains, 


INSTRUMENTS 





ALWAYS USE 
COSSOR 
Tuses a 
Vatves 











the Journal 
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LONDON RECIon 
SEVENTH 


_ ENGINEERING 


DISPLAY 


OCTOBER 12°*14"1954 


AT THE 


R.H.S. NEW HALL 


VINCENT SQUARE 


Re) le) AA 


Admission by Trade Card 





YOU ARE CORDIALLY 
INVITED TO VISIT THIS 
INTERESTING DISPLAY 
OF PRODUCTS AND 
PROCESSES OF THE 
ENGINEERING INDUSTRY 


* ENTRY IS FREE x 


by Trade Card or Ticket from 

the London Regional Secretary 

ENGINEERING INDUSTRIES 
ASSOCIATION 


9 SEYMOUR ST., LONDON, W.! 
Telephone: Welbeck 224/ 





SEND FOR CATALOGUE 
(Price |/4 Post Free ) 
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METAL SAWING MACHINES 








cutting machines. 
and awkward sections. 
Sawing. 


24” x 10” R.S.J. 


*‘HYDROFEED’ 
COLD SAWING 
MACHINE 


Automatic bar feed. 


The ‘‘Hydrofeed’’ range includes Straight and Angular 
cutting models, ‘‘Automatics,’’ and special Billet 


Patent Interlocking Vices can grip several bars 


Patent Hydraulic Circuit specially designed for 


Capacities up to 134” diameter or 


S.RUSSELL & SONS LIMITED*LEICESTER* ENGLAND 





SAW SHARPENING 
MACHINE 


Capacity 11” to 48” blades 
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CYCLOP 
: Files 


: Every tooth 
" does its 
- job 
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ENGLISH STEEL CORPORATION LTD. 
: : Holme Lane Works, Sheffield 
When replying to advertisements please mention the Journal 









LX The Institution of Production Engineers Journal 


—F HIGH SPEED LATHE— 


















@ Fourteen Spindle Speeds from 25-2180 r.p.m. 
@ Clutch Control to Drive Unit 

@ Large Boring Table, to carry Rear Tool Post 
@ Attachments for Taper Turning, Dividing, 


Milling, Repetition Turning, etc. 


34° CENTRE HEIGHT 19” BETWEEN CENTRES 


MYFORD 


—_ SUPER — 7=-"“™ 
HIGH-SPEED LATHE 


>» fu// details From:- 
‘ 


MYFORD ENG.CO. LTD. BEESTON, NOTTINGHAM. ENG. y 














Take the rage cut of STORAGE 
— the rack’ out of RACKING 





¥ 
: i 
| 
GASCOIGNE?’S Ted 
Ye] 
5 
KEE KLAMP er 
(Registered Trade Mark) . 
TUBULAR STRUCTURES ! 
When storage is a problem call in the f ' 
specialists. ‘‘'Kee Klamp "’ racking wit ! 
“Kee Board '’ staging provide the com- eS | 
plete answer to efficient utilisation of 4 “ 
space. } 
* Details gladly forwarded , . 
THE GEO. H. GASCOIGNE CO. LTD., | 


544, GASCOIGNE HOUSE, READING, BERKS. 





Kee Kiamps also make cycle racks —works benches — machinery guards — assembly benches, etc. 
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st 
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WITH THE \ 


MODEL M™ 160 
IN SINGLE OR 3 PHASE 











3 IN |: 3 OPERATIONS ON ONE MACHINE, 


MB BENCH BACKSTAND 


| for DE-FLASHING, DE-BURRING, WELD DRESSING —— 
: FETTLING, POLISHING SMALL AND INTRICATE 
CASTINGS, RUBBER MOULDINGS, FORGINGS etc. 








SEND COUPON aneieainia OMMODATES 4 DIFFERENT SIZE CONTACT 
jor CL defaile / CONSTANT CORRECT BELT WHEELS: Hs Fe 


SPEED 

(Optimum belt speed under all conditions) 
PROVISION FOR STRAPPING 
OPERATIONS 

(Maximum surface contact) 
ACCESSIBILITY TO CONTACT 
WHEELS 


(Allowing easy manipulation of work) 


TS ARE AVAILABLE IN 
J See eee cians ween AND STANDARD 


B. O. MORRIS LTD., BRITON ROAD, COVENTRY. Tel: Coventry 508!. ‘Grams: ‘Morisflex’’ Coventry. COTTON-BACKED TYPE 








Please send me full particulars of the 
MORRISFLEX Motorized BENCH BACK- 
STAND. 


NAME 


AOQDRESS 











~~ 


When replying to advertisements please mention the Journal 





PRESS 
FEEDS 








built for... 





your presses 


You can double the capabilities of your 
presses with HUMPHRIS UNIVERSAL ROLL 
FEEDS. Firstly, increased production is 
assured with the use of these feeds, designed 
for stock up to 18in. wide. Secondly, due 
to the simple method of attachnent, the 
feeds are easily removed, allowing secondary 
operations and jobs unsuitable for automatic 
feeding to be carried out. For more infor- 
mation send for full illustrated details. 


HUMPHRIS 


manufacturers of modern versatile press shop equipment 


HUMPHRIS & SONS LTD : POOLE - DORSET 
Tel.: POOLE 1088 


Grams : HUMPSONS 
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@ieyiitc -A MODERN 
MANUFACTURING SCIENCE 





Strength 
Weight | 
Shape 





Skilled manipulation of flat steel sheet in 
modern power presses by means of expertly contrived 
dies is a process of manufacture which holds out 
enormous possibilities to the Designer and to the 
Production Engineer. 


A steel pressing has a remarkably high 
strength to weight ratio; it can be die-formed to the 
required shape by one or a short series of pressing 
operations, with very close dimensional accuracy; and 
large or small numbers of parts can be produced 
economically, often at a cost lower than would be 
practicable by any other process of manufacture. 


We are shortly to publish a series of 
leaflets illustrating pressings in current production 
as an indication of our capacity and of the facilities 
that this particular manufacturing process provides; 
copies will be sent to all interested Engineers and De- 
signers who will let us know that thzy would like their 
names to be included on our mailing list for these 
leaflets. 


This 2000 ton mechanical 
press can produce cold 
pressings up to 25 feet in 
length and between j” 
and 4” thick according to 
the area of the compon- 
ent. The press is fitted 
with hydro-pneumatic 
die cushions. Here it is 
producing half sections 
for chassis side box 
members, two at a time, 





Please address enquiries to: 







oun JOHN THOMPSON 
1): MOTOR PRESSINGS LIMITED 


GROUP & 
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WOLVERHAMPTON 
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Pallet 
Conveyors 


Portable Conveyor 


Complete Telpher 
Installations 





Something 
worth 
knowing 


Paterson ‘Hughes Mech- 
anical Handling Systems 
are used in almost every 
industry in the world. 
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Roller Conveyor Systems 


Overhead Travelling Cranes 


Sand Conditioning Plant 





Stand No. 28 & 30 West Central Avenue, Overhead Chain Conveyors 


[SCOTTISH INDUSTRIES EXHIBITION 
Kelvin Hall — September 2-18 


LONDON * BEDFORD HOUSE, BEDFORD ST., STRAND, LONDON, W.C.2 - Phone TEMPLE BAR 7274-6 


D P AT E R S ON H U¢ 3H k EE BIRMINGHAM * 3 HIGHFIELD ROAD, EDGBASTON, BIKMINGHAM 15 - Phone EDGBASION 2957-8 


GLASGOW - WYNDFORD WORKS, MA .YHILL, GLASGOW Phone MARYHILL 2112-4 


ENGINEFRING COMPANY ITIMITED \& 


SOUTH AFRICA * PATERSON HUGHES ENGINEERING S.A. (Pty) Ltd., P.O. Box 811, JOHANNESBURG S.A. 


ENGINEERS AND CRANE MAKER 





MECHANICAL HANDLING 
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°“ HYDETSCO”’ (British) HYDRAULIC 
SHAP I NG 


PLANING 


Machines 





Illustration shows the 24 in. stroke 
SHAPER. 


Variable speeds, instantly controlled 
and quick return. 


Extremely heavy cuts can be made if 
needed and without risk of breakages 
to Machine. 


36 and 72 in. stroke Machines made 
as open sided PLANERS. 


40, MONKTON STREET, (Kennington) 
Full details from: C. H. JOYCE Ltd. LONDON, S.E.II. 
PHONE : RELiance 1437 (3 lines) 

















INDUSTRIAL CLEANING MACHINES 
can be designed to meet your 


HERE ARE THREE particular cleaning problems 
EXAMPLES 








This illustration shows a machine A power driven conveycr system is Trays carrying the work are pushed 
cleaning crank cases in the production employed with this cleaning machine through on a roller conveyor by hand 


line. It is equally capable of cleaning : in this cleaning installation. i 
small parts in baskets. for ball bearings. 











Whilst offering a very wide variety of standard cleaning ensures maximum efficiency and economy of the plant 
equipment, it is BRATBY policy, wherever possible to in operation. The illustrations show but a few of the 
design the machine to meet the particular cleaning specific types of Cleaning Machines designed by 


problem. Careful study of each individual problem BRATBY for individual needs. 


Designed and Manufactured by BRATBY & HINCHLIFFE LTD * SANDFORD STREET - ANCOATS - MANCHESTER 4 
SOLE AGENTS FOR GREAT BRITAIN 


GEO. H. HALES MACHINE TOOL CO. LTD victoR HOUSE - |! BAKER STREET - LONDON W.| 
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KINGS 


produce another 
World-Beater 


The STANRUN’ 


Revolutionary ‘all-in-one’ 
flexible automatic 
overhead conveyor giving 


* Selective ‘ stop-and-start’ 
conveying ! 


* Automatic storage! 


* ‘Operator to operator’ 
loading and control ! 


* Automatic transfer from 
conveyor to conveyor ! 


Once again KINGS have made a fundamental 
contribution to overhead conveying technique. 
The new fully patented ‘sTANRUN’ conveyor 
gives a means of production control hitherto 
unobtainable by any other conveyor system. 


If you did not see the ‘STANRUN’ at the show, 
let us know — our Representative will gladly 
call and explain this revolutionary new con- 
veyor to you. You will be surprised to learn how 
economical the ‘STANRUN’ system is to install! 


KINGS STRENGTHEN YOUR HAND 








REGISTERED TRADE MARK 
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The ‘STANRUN’ here shown carrying crankshafts at the Austin Motor Com- 
pany’s Works is the first and only conveyor in which the trolleys ‘ stop and 
start’ automatically, enabling operators to remove components for process- 
ing, and replace them after processing without interrupting production flow. 
The operators do not need to organise their work to suit the conveyor — the 
*STANRUN’ can be organised to suit the needs of the operators! 











CONVEYORS - GRANES - PULLEY BLOCKS 


Covered by British and Foreign Patents 


OUR REPRESENTATIVE WILL GALL ON YOU— ANYWHERE IN THE WORLD. 


GEO. W. KINGLTD., 13, ARGYLE WORKS, STEVENAGE, HERTS. TELEPHONE: STEVENAGE 4490 


When replying to advertisements please mention the Journal 
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JIGS AND FIXTURES 
Plastic Moulds 
Press Tools 


Die-Casting Moulds N " 
MEMBER 


Special Tools 








Umiwersal Tools Limited 


<0 eee 


TRAMWAY PATH, MITCHAM, SURREY. Telephone: MliTcham 1624 
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FOR ,HIGH-SPEED | 





DRILLING 
PERMANENT = ; 
CONCENTRICITY. 4 ~< a + y 
t 
MINIMUM WEAR MARVEL ARCHER ARCHER 
KEYLESS DRILL CHUCK KEYLESS DRILL CHUCK 
ON WORKING PARTS Jaws and internal mechanism With tapered nose for small wer hon apne eee 
fully protected by hardened size drills. Perfectly balanced hand only while machine is running. 
external casing. Self-tightening for precision drilling. Positive drive to collet. Slipping is 
. grip—cannot slip. Easy hand impossible. Designed for speed, high- 
= release of drills. te ASK FOR LIST No. 5H/120 power feed and concentricity. 










ARCHER 
SMALL-TOOLS 


FRANK GUYLEE & SON Lop. arcer toot works - MILLHOUSES - SHEFFIELD 8 
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PRECIMAX 


SURFACE GRINDING 


—SPEEDS PRODUCTION 


AT RALEIGH INDUSTRIES LTD. 


These PRECIMAX Type SV 12/48 surface 
grinders are setting up excellent production 
rates on the finishing of magnets for hub 
dynamos at Raleigh Industries Ltd., Nottingham. 
Ordered at varying intervals, and in regular 
use, the number of machines, here, have 
reached atotal of five. Such repeat orders are a 
sure indication of satisfactory performance. 

The range includes sizes to meet all require- 
ments, and full details will be sent on request. 





A SIMILAR MACHINE TO THE ONE 
HERE SHOWN MAY BE SEEN AT THE 
FOURTH EUROPEAN MACHINE 
TOOL EXHIBITION, MILAN, 1954, ON 
OUR STAND No. 7119, HALL7. 


When repiying 
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MACHINERY 
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“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more _ resistant 
to fatigue than bolts or studs 
made by the usual method. 





















POSSILPARK GLASGOW: N 











FOR TIME RECORDS AND COST CONTROL | 


[= GLEDHILL-BROOK > 


The Gledhill-Brook Company was 


intimately concerned with the THE J.M.C. MODEL 


earliest problems associated with SPECIALLY DESIGNED FOR 

the design and production of time 

recording machines. The first effi- SMALL STAFFS 

cient electric-impulse recorders This isa recent GLEDHILL-BROOK product. It records 

with accurate timekeeping inde- attendance times IN and OUT and job process times 
: g ON and OFF. It prints on the face of the card and 

pendent of electric frequency or requires the card to 


external influence were produced be headed on one 


by Gledhill-Brook. side only. Fitted 
: ‘ : with patent Gledhill- 
One of industry’s urgent needs is Brook __ electrical 


the reduction of waste—especially | movement, or with 
the waste of time which costs money. That is where we are echanical move- 
concerned and qualified to help. Our wide range of time- = 
recording models covers most needs for the control of STEEL CASE 


wages and labour. CELLULOSE FINISH 
























GLEDHILL-BROOK TIME RECORDERS LIMITED 


20, EMPIRE WORKS HUDDERSFIELD 
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a Custom 
Using o¥F 
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at approximate! 
@ vir 
grit stone cut ¢ 0 2 
inches PEF inute OS © gred wit 60 square 
per minute with silicon carbide plades 
Over cwenty years 38 Neven ! oduced H's impregnate ond Tools Grea 
technical advances pave bee mad gucceedin& ars nd roductio is still under th 
personal supervision Neve": r latest catalogY gi h widest range of Diamon 
. 
Tools ye listed for working tungste" carbides glass» quartz, tone ceramics and hard 
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Is yours a Band Sawing problem? 





Wadkin build a range of single-speed and multi- 
speed machines for all classes of non-ferrous 
metals, sheet steel and many other materials. 





































Wadkin Band Saws provide a 
rapid, efficient and economical 
method of dressing castings in 
brass, bronze, gunmetal, alumin- 
ium alloys, also for cutting 
extruded or built-up sections of 
** Duralumin ” and similar alloys. 
They are also extensively used in 
the Aircraft and Automobile 
Industries for cutting sheet metals. 
If you are doubtful whether your 
particular material can be cut, we 
shall be pleased to make practical 
cutting tests and recommend the 
most suitable machine. 














Telephone: Leicester 67114 Telephone: MAYfair 7048-9 





Wadkin Ltd., Green Lane Works, Leicester. London Office: 62-64 Brook Street, W.1. 
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yt ** We are in the drawing office, Pollock, 


of the makers of a very famous machine, 





and they are all very busy redesigning 


the machine as a tubular construction.” 





The characteristics of steel 
tubes are betier than solid 
sections. Steel tubes save weight 
and save machining and other 
production time. They are 
available in a vast range of sizes 
and in many different steels, 
and Accles & Pollock’s knowledge 
and experience is freely 
at your disposal to help you 


make the best use of them. 





Makers and manipulators of precision tubes in plain carbon, alloy and stainless steels, and other metals. Largest stocks in the country. 
TBw/sl 
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A cable maker (who is now one of our valued 
overseas customers) asked a user of two of 
these 13 die heavy intermediate copper 
machines this question. He was told ‘‘I don’t 
know, we have never had to ask for any since 
we installed them in 1949.”’ 


We were pleased about this because we de- . 


signed this Type 13H2 machine to run at high 
operating efficiencies with the minimum of 
trouble. 


We make two versions :— 

1. Inlet .144" hard drawn—finish .072" to 
.032" at 4,000 feet per minute on 300 
or 1,000 lb. spools. 

2. Inlet .104" hard drawn—finish .052" to 
.022" at 6,000 feet per minute on 300 
or 1,000 Ib. spools. 

Spooling is perfect and where they are 
installed these machines have been filling 
spool after spool after spool, day in, day out, 
for years. 


(By the way, we are proud of the service 
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--- but it takes far less time to dry 


wth GAS (INF RA-RED 


In factories all over Britain 
GAS INFRA-RED is speeding up processes 
and cutting production costs. Here is a 
typical example—3 minutes to dry domestic 
tinware instead of 30. This result is achieved 


by 28 Gas Infra-Red panel units, working in 


nuit $ 


i 


conjunction with a floor mounted conveyor 
and electrostatic spraying plant. 

Whatever you make in metal — domestic 
tinware or motor-cycle frames—a Parkinson 
and Cowan GAS INFRA-RED installation 
will speed production. 


PARKINSON AND COWAN INDUSTR {AL PRODUCTS 


(A DIVISION OF PARKINSON AND COWAN LIMITED) 
DEPT. 12, COTTAGE LANE WORKS, CITY ROAD, LONDON, E.C.1 PHONE: CLERKENWELL 1766/7 











Ss your problem? 


Insulation? Protection? Silencing? Sealing? 









Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS .. . 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS... FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


\REDFERN | 


RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 


MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS REDFERN'S RUBBER WORKS LTD - HYDE - CHESHIRE 


T7312 
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Throughout the world “* BROOMWADE ” 


Photograph by courtesy of the Yorkshire Copper Works, Ltd. 
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and ** RELIABILITY ” are synonymous 


. . . AT THE YORKSHIRE COPPER WORKS 


Like so many important manufacturing organisations the Yorkshire Copper Works, Ltd. use 
“BROOMWADE” air compressors to power air tools, chucks, control movements and to 
generally speed production. 

Following the installation of the “BROOMWADE” compressor at the Leeds plant in 1940, 
this battery now comprises three 2-cylinder and two 4-cylinder type EH machines—all of which 
have given continuous, trouble-free service. 

All over the world, often under the most arduous conditions “‘ BROOMWADE” pneumatic 
equipment is earning a high reputation for reliability and long, faithful service. 


“ BROOMWADE” offers you: 


a Expert technical advice on all your compressed air problems. 
* Complete world-wide after-sales service by works trained personnel. 
* Low initial cost—early delivery. 





i {ole ADE_ 


Pneumatic Equipment serves every major industry 


BROOM & WADE, LTD., P.O. BOX NO. 7, HIGH WYCOMBE, ENGLAND 


Telephone : High Wycombe 1630 (10 lines) Telegrams : ** Broom’’, High Wycombe 
213 SAS 


When replying to advertisements please mention the Journal 




















































LXXIV The Institution of Production Engineers Journal 
ACCESSORIES — LIMITED 


LEICESTER PLACE, LEEDS a. 


Tel: 20981/9 


Grams: ‘“‘BRAYACS LEEDS 2” 


MASS | 
PRODUCTION | 
OF PRECISION 
COMPONENTS 
& ASSEMBLIES | 
TO FINE | 
TOLERANCES 

BY 
NON-SELECTIVE | 
METHODS . 
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UNIVERSAL JOINTS 


Are unsurpassed for Efficiency, Power and Endurance 
ME Joints are manufactured under ideal conditions, 
by specially designed single purpose plant. Rigid in- 
spection of components is made after each opera- 

tion, and heattreatmentsarescientificallycontrolled. 





*‘HOOKES’ TYPE ‘ME’ PATENT UNIVERSAL “‘HOOKES’ TYPE LIGHT 
UNIVERSAL JOINT BALL JOINT SERIES UNIVERSAL JOINT 
For less severe duty than Combineshigh loadcarry- Designed for light duty. 
AVAILABLE FOR ALL the ‘Patent’ joint. With- ing capacity, simplicity of Moderate tension and 
TYPES AND SIZES stands some tension or design and utmost reliab- compression loads are 
OF JOINTS compression loads. ility. 92% -98% efficient allowable. 


(N.P.L. certified). 


THE MOLLART ENGINEERING COMPANY LTD. 


KINGSTON BY-PASS, SURBITON, SURREY, ENGLAND 





Tel: ELMBRIDGE 0033/7 ‘Grams.: PRECISION, SURBITON 
Air Ministry Gauge Test House Authority 89755/31 
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No. 3C Machine at the 
Works of Modern Wheel 
Drive Ltd., Slough. 


IN 
ON 
ITS 
IES 


5 | A a SYKES MULTI-CUTTER 
| HORIZONTAL GEAR GENERATORS 


\ Easy to set up—fully automatic in action—these machines 

EA al ‘ have a wide range of applications. Externals and internals ; 
: spurs, helicals, and splines can all be generated at high 
production rates, yet with the utmost precision. The multi- 

cutter principle, besides permitting up to 12 or more externals 

to be generated at once, also allows simultaneous cutting of 

4 % both helices of continuous or staggered tooth double helicals. 
/ With a cluster gear attachment, gears differing in number 





nce ° i i 
of teeth or helix angle can be generated in one operation, 
3 MODELS 
IA up to 1/2 in. dia. by 5 in. face 
3C up to 40 in. dia. by 10 in. face 
5E (non-automatic) up to 66 in. dia. 
by |8in. face. 
Full technical data on request. You are cordially invited 
to inspect these machines at our works, 
1 
< 
T 
: W. E. SYKES LTD 


Cm 


STAINES . MIDDLESEX . ENGLAND 
Phone : STAINES 4281 (6 lines) Grams : “SYKUTTER, STAINES.” 


When replying to advertisements please mention the Journal 
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WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 


IPSWICH 


Telegrams: Reavell, Ipswich 








Whatever it isyou need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lt. 


Telephone Nos.: 
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2124-5 
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be bevalite Series L 
PRECISION | 
LATHE..... 


Sixteen standard combinations 
available. 














CSP 


anism. 


All attachments interchange- 
able. 

4” height of centres. Collet 
cipacity with P.L.H. and 
P.R.H. headstocks: }” diam- 
eter. P.D.H. heidstock }” 
diameter, dead length collet. 


Ask for illustrated catalogue 
G1/2/48. 








1. P.L.H. Headstock 
2. Compound Side Rest type 


3. Tailstock type TSC 


4. P.D.H. Headstock for Cap- 
stan use. 


5. Cut-off Slide type CWP 
6. Capstan Slide type RST 


7. P.R.H. type Headstcck with 
lever operated collet mech- 


8. Compound Slide Rest type 
CTP 





t 


9. Tailstock type TTC 


sts SMART « BROWN (Machine Tools) LTD. ZI 


25, MANCHESTER SQUARE, LONDON, W.!. 


Telephone: WELBECK 7941 (PBX) Cables: SMARTOOL: WESDO- LONDON 








Rainbow 
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It’s speed in production that counts nowadays. That’s why this switch housing 
for a model railway is die cast in zinc alloy. The advantage of rapid production 
is the foremost reason why more and more industries are turning to the zinc 
alloy die casting process. Other outstanding advantages are: 


EXTREME ACCURACY - GOOD CORROSION RESISTANCE - STABILITY - STRENGTH 
LONG LIFE OF DIES . LITTLE NEED FOR MACHINING . LOW UNIT COST 


The Association welcomes inquiries about the use of zinc alloy die castings. 
Publications and a list of Members are available on request. We suggest you 
write for our booklet “‘ Zinc Alloy Die Castings and Productivity.” 


ZADCA 


ZINC ALLOY DIE CASTERS ASSOCIATION « LINCOLN HOUSE - TURL STREET - OXFORD - TEL: 48088 





ZINC IS NOW PLENTIFUL. THERE ARE NO 
RESTRICTIONS ON ITS USE. 












JNIZD LILLE! 





LXXVIil 


The Institution of Production Engineers Journ: 


make a better mark ...... 
with the 


PRIORITY 


PUNCH GUIDE 


The “PRIORITY” punch guide is for use with the smaller sizes of 
priority punches—| /32”, 1/16”, 3/32”, §” and 5/32”. Its use ensures 
that the face of the punch is always normal to the face of the work 
so that aclear impression is obtained when the blow is struck. The 
V groove in the base permits such positioning even on round bars. 


EDWARD PRYOR & SON LIMITED 
BROOM STREET SHEFFIELD 



















MAKERS OF MARKS 
FOR 
OVER A CENTURY 
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HORSTMANN 


Specialists in 
PRECISION 


Horstmann Precision Gauges are noted for their 
accuracy and long life. 





The new patent Caliper Gauge Model 52, embodies 
features which ensure easy handling and rapid but 
accurate gauging. 


THE HORSTMANN GEAR CO. LTD. 
NEWBRIDGE WORKS - BATH - ENGLAND 


It is parti larly sui > s a 
Telephone: BATH 7241 (3 lines) ‘ particularly suitable for shouldered work. 


Send today for descriptive leaflet. 
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MULTI-SPINDLE 
METHOD 





Greater rates of production drilling or tapping are easily achieved 
and maintained with the Steinel Adjustable Multi-Spindle Drilling 
and Tapping Machines. In addition to those shown the range 
includes models with up to 12, 16 or 24 spindles. 
Full particulars gladly sent on request. 
Why not let us help you with your multi-hole drilling and 
tapping problems? Our wide experience is at your disposal. 





Adjustable Multi-Spindle and Single 
Spindle Drillers and Tappers, and 
the Steinel Range of Plain and Vertical 
' Millers are available for inspection 
at our showrooms. 






MACHINE TOO IN LIMITED 






103 LANCASTER ROAD: LADBROKE GROVE - LONDON W.II Phone PARK 9451/2 


RAINBOW 








When rep'ying to advertisements please mention the Journal 
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Series 20 
2" Dial 
Instrument 


accuracy on a 
small scale 


Pullin Miniature Instruments are of unique and 
robust construction. A new die-cast frame, in- 
tegral with top bearing bridge-piece and centre 
iron, permits precision boring of the jewel 
mounting holes thus ensuring exact alignment of 
the coil. This gives an evenly balanced scale and 
a very high standard of accuracy is maintained. 








INSTRUMENTATION BY 


PULLIN 


DYNAMOMETER’ TESTING SETS 
MEASURING INSTRUMENTS 
MULTIRANGE TEST SETS 
PORTABLE TESTING INSTRUMENTS 
INDUSTRIAL SWITCHBOARD INSTRUMENTS 


4 





MEASURING INSTRUMENTS (PULLIN) LTD. 
ELECTRIN WORKS, WINCHESTER STREET, ACTON, LONDON, W.3 
Telephone : Telegrams : 

ACORN 4651 & 4995 MIPULLCO EALUX LONDON 
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The almost bewildering variety of flexible tubing may 


seem to be a maze—but there is a simple way out. You 
can walk into our London Showrooms and see hundreds 
of samples and installation photographs of every kind of 
flexible tubing and hose—an entirely new service to 
industry. Our experience as makers and suppliers is at 
your disposal ; let us help you choose the best ‘flexible’ 
for the job—at the right price. If you prefer, our 


representative can call and talk things over personally. 


Compofliex 


FLEXIBLE TUBING & HOSES 


Compoflex Company Limited. Factories at 
Diggle Nr. Oldham and South Wimbledon 


Write now for 
“ COMPOFLEX FLEXIBLE TUBING & HOSES ” 
our new descriptive brochure which includes 


GAS AND AIR HOSE SUCTION AND DELIVERY HOSE METALLIC 
FLEXIBLES © RUBBER FLEXIBLES ° “SPECIALS” ETC’ FITTINGS AND 
COUPLINGS - COMPOTAPE 


Tie 
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If there is a ‘flexible’ 


answer—you'll find it at 


26 Grosvenor Gardens, S.W.|I 


*Phone: SLOANE 6185 (3 lines) or 5109 (2 lines) 


Northern Sales Office, 
Huddersfield Road, Oldham. 
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The 
Facts 
about 
Stag 
Major 
Superweld 
Tools 


(I) bi were probably the first in the world to introduce butt-welded high speed steel 
tools. 

(2) We are the largest makers of these tools in the world. 

(3) | We have the newest and most up-to-date factory for making them. 


Add to these: 


Our reputation for honest trading and high quality. 

Our service and guarantee behind every tool. 

Our rigorous inspection including crack detection plant, optical projection equip- 
ment, etc, 

Our quick delivery from large stocks. 


And above all 


STAG MAJOR TUNGSTEN COBALT SUPER HIGH SPEED STEEL 
made by the high frequency induction process, which we were the first in the world to use 
for making fine tool steels. 

And you will know why Superweld tools do most and last longest, on the hardest 
and most difficult jobs. 


ALL DELIVERIES OF TOOLS FREE OF CHARGE IN GREAT BRITAIN 














Write for chart and booklet to =| 


| 
EDGAR ALLEN & CO,LIMITED 


IMPERIAL STEEL WORKS, SHEFFIELD 9. 
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THE TRUTH OF THE MATTER— 














Long experience as suppliers of , 
photographic and cine equipment | 
to industrial and government organ- 
isations forms the basis of a Camera 
Sales Service that cannot be found 


elsewhere in the British Isles. 


One of our Principals is available at any time. 


Write now to Photo-Lab. Dept. 


PELLING & CROSS, LTD., 104, BAKER STREET, LONDON, W.1. WELbeck 9682/3. 


FROM RESEARCH TO SALES 
A CAMERA 
ANALYSES, REVEALS, RECORDS. 











JIPE/9/54 








TOOLING FOR 20-OR 20 MILLION! 


We have designed simple Jigs and Fix- 
tures for production runs as low as 20 
off—and Press Tools to produce 20 million 
components. 


CUT your costs 
with Dee-Kay Jigs! 


What do you need between 
these points? 






Indexing Type DRILLING, 
REAMING & CHECKING 
FIXTURE for a Tractor 
Front Axle. 


ENGINEERING CO., LTD. 
The Northern Toolmaking Centre, 
VICTORIA WORKS, 
BINGLEY, YORKSHIRE. 


Telephone: 3506 Bingley Telegrams: Dee-Kay, Bingley. 


i ———— 











SPURS 
SPIRALS 

BEVELS 
WORMS 

WHEELS 








Supplied complete 
or from customer's 
blanks. 


Our service is 
reliable and delivery 
prompt. 


RELIANCE GEAR & ENGINEERING CO. (SALFORD) LTC 
KINSON TREET PRINGF ANE R 
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One of a series illustrating the coverage given by 
THE MACHINIST to specific subjects of particular importance 
to the metalworking industry. 





la the fifty-two issues of Volume 97 
(January to December, 1953) articles were published 
under no less than 79 main subject classifications — of 
which Powder Metallurgy and Coolants were but two ; 
in addition, news and views from 30 overseas countries 

were reported upon while the regular features 

included PRACTICAL IDEAS (of special interest to 
the smaller firm) BUSINESS OPPORTUNITIES, 

| m TRADE NOTES and INDUSTRIAL NEWS REPORT 
: If you would like to know more about 
THE MACHINIST, to see a Specimen Copy, 
| : List of Special Reports, complete Index to 
ie. Volume 97, etc.: please write to the 

hey address below. 
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POWDER METALLURGY 


Rapid progress has been made in the techniques for 
producing parts from Powdered Metals and the field of 
application of this process has correspondingly widened. 
THE MACHINIST has kept its readers fully informed of develop- 
ments here and has recently published a comprehensive 
review “What Powder Metallurgy can do” followed up by 
actual case studies. Several hundred parts produced by 
the Powder Metallurgy process have been illustrated. 


COOLANTS 


A positive increase in machine shop efficiency is clearly 
indicated by recent important developments in cutting coolants 
ar.d their application. THE MACHINIST has published exclusive 
articles on Oil Mist Cooling, Jet Cooling, Carbon Dioxide 
Cooling and others which have made a real contribution to this 
vitally important subject. 


Articles of real practical help such as these are available 
only to subscribers to THE MACHINIST. The annual 
subscription fee is 65s. while a three year subscription 
costs only 130s. 


G pucainusr 


A BRITISH McGRAW-HILL PUBLICATION 


Mc GRAW-HILL HOUSE, 95 FARRINGDON STREET, LONDON, E.C.4. 






SWC 






The Institution of Production Engineers Journ 


ly 








af 


RRET: LATHE 
OR DRILLING MACHIN 


WITH THE Jay-Dee ATTACHMENT 


» Predetermined tapping torque 


ON TU 





No vertical pounding when 
bottom hole tapping 


Same tap adaptors 
for all metals 


» Split-second tool change 


MACHINE TOOL CO. LTD 





A Bedford File’s a good workmate. 





it doesn’t borrow cigarettes or 
the odd half crown, in fact it’s 


entirely in your hands. All it asks is 


guidance and a fair cut of any metal 






It won't give any trouble 


and it certainly won't let you down. 


if it's a good file it's a 





RATED TO 8B:S.S.1799 





6.wiNDUCTION HEATER 





BEDFORD 


JOHN BEDFORD & SONS LTD., 











Breakages 
, 3 





SE ee eee 


oe 


Sele Distributors in the United Kingdor 


4.4 =. SMALL TOOLS DIVISION 


2 ECCLESTON ST., LONDON, S.W.1. SLO: 0388/9 








e 
ta tht Worla 
U.K. PRICE £875 
FOR SOLDERING, BRAZING & HEAT TREATMENT 
@ OTHER MODELS AVAILABLE IkW. TO 45kW. OUTPUT , 
radio heaters lid., woxnca.» . 


Phone: Wokingham 1030-1-2 Grams: Radyne, Wokingham 
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For highest speed 
with absolute 


precision— specify 





No. 4 Turning and 








Screwing Brass Rods 





Ever higher speeds demand ever greater precision—and 
British industry needs both if production is to be increased 
and costs reduced. McKechnie Brothers have developed a 
range of standard high-speed turning and screwing rods, 
including the popular No. 4 and YS, all of which are guaran- 
teed to combine the correct alloy and temper for maximum 
machine speeds and longest tool life. For full details of these 
and other MKB free machining rods please write to— 


M°KECHNIE 


BROTHERS LIMITED 


14, BERKELEY ST., LONDON, W.|1. Phone: Mayfair 6182-3-4 


Metal Works : Rotton Park Street, Birmingham, 16. 

Other Factories : Widnes, London, South Africa, New Zealand. 

Branch Offices: London, Leeds, Manchester, Newcastle-on-Tyne. 
Gloucester, Paris. 








When replying to advertisements please mention the Journal 
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The Filter of the Future 


106/ GL 
tilivation 


The Newall Filtrall for grinding machines ensures 
100 per cent. filtration of coolant and increases 
wheel and diamond life by 60 to 100 per cent. 
Fewer dressings are required per shift and the 
standard time for grinding components is reduced 
while the surface finish is improved. The Filtrall 
removes all magnetic and non-magnetic particles 
from the coolant which will last from six to eight 
times longer than if it were not filtered. The 
Filtrall system will continue to filter coolant 
under ail conditions irrespective of any oversight or 
negligence on the part of the operator who may 
fail to empty the tank from time to time. 
Operating costs are low and it is quite possible 


to save up to £200 per year on each machine by 


using a band filter. 





Full details of this unique system, together with 
descriptive literature, are available on request to: 


NEWALL GROUP SALES LTD PETERBOROUGH 


Tel: Peterborough 3227-8-9 Sole world distributors 


Drummond Asquith Led., 175, West George Street, 
Glasgow C.2. 


Sole Agents for Scotland : 
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KIRKSTALL 





\ \ 


Near enough for marksmen! 


But 


engineers demand Bright Steel Bars to 
the finest tolerance — and of highest 
finish. Two reasons why 


angileder prefer 


- 


FORGE 


ENGINEERING LTD. 





KIRKSTALL 
Dright steel bars 


LEEDS 5 Tel: 


CARBON AND ALLOY ALSO FULLY HEAT 
TREATED TO ENGINEERING SPECIFICATIONS 


Horsforth 2821 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 





@ CHECK VIBRATION SHOC 
AND NOISE “ 











@ COMBAT NERVOUS STRAIN 
@ ARE EASY TO INSTALL 
@ SAVE MAINTENANCE TIME 
AND COST I 


@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 


@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 


Standard Size 
tar x 18"x 4” 


LONDON, N.W.8. : 





PHONE: MAIDA VALE 7374 & 7375. 





"GRAMS: VULCASCOT MAIDA VALE LONDON 
























Consult the Specialists 





for the Design, Development 
and Manufacture of 
JIGS - FIXTURES - PRESS TOOLS 


and every type of Precision Engineering 


to close limits and high quality MACHINES 


JIG & YOU C2 Ue 


LEYTOOL WORKS, HIGH RD., LEYTON, LONDON, E.10 Leytonstone 5022-4 






SPECIAL 
PURPOSE 
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Lig RIVET SPINNING 


MACHINES 


for effortless silent rivetting ! 


Whether it’s a small aluminium 
rivet in a fragile component or a 
large steel stud in a gear box, a 
TT Rivet Spinner will give it a 
perfectly finished head and im- 
prove the look of your product 
The process is quick and efficient— 
and it is equally suitable in 
certain applications for spinning 
over bushes and flanges. Models 
available for Foot or Air Opera- 
tion, with capacity up to jin. 
dia. in steel. We also manufac- 
ture a full range of Rotary 
Vibrating Rivetting Hammers, 
We offer our expert advice and 
shall be pleased to demonstrate 
on your samples. 


Contact your usual Machine 
Tool Merchant or:— 








TURNER MACHINE TOOLS LTD. 


63-68, PRINCIP STREET - 





RS.5. VMD. fin. C%, 
Foot Operated Rivet Spinning 
Machine 
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BIRMINGHAM - 4 
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* PRICES 
* MARKETS 
* MATERIALS 


Keep Up-to-date 
With 


THE 


PURCHASING BULLETIN 





weekly from 


Purchasing Officers Association, 
Wardrobe Court, 
146a, Queen Victoria Street, 
London, E.C.4. 
CITy 3841/2/3. 






























“MACHINERY” 


Britain’s leading 
engineering journal 
specialising in metal 
working production 
practice. Published 
weekly. Carries the 
advertisements of 
all leading makers 
of machines, tools, 
equipment and sup- 
plies for engineering 
shops. Ask for 
specimen copy. 
Subscription rate : 
42/- per annum, 
post free. 


“MACHINERY’S BUYERS’ GUIDE” 


Published yearly. Over 730 pages, containing the names, addresses 
and products of nearly 4,000 suppliers of machine tools, accessories, 
equipment and materials used in engineering factories. Register 
of Trade Names, and French-English, German-English, 
Spanish-English and Russian-English Glossaries. The whole book 
arranged for quick and easy reference. Price 7/6, Post free. 
MACHINERY’S BUYERS’ GUIDE PERMANENT BINDER. Price 6/-, post free. 

MACHINERY PUBLISHING CO. LIMITED 
NATIONAL HOUSE, WEST ST., BRIGHTON I. 
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AUTHORITY IN BOOKS 


from CLEAVER-HUME PRESS 


KRETZMANN’S 
Industrial 


Electronics 


250 pages, 266 illustrations 25s. 
“Invaluable to technicians who are 
engaged in supervision or maintenance 
of industrial equipment and to engineers in the indus- 
trial field who wish to acquaint themselves with the 
possibilities of electronic control.” 





Electrical Journal. 


PARSONS’ 
Production Tooling 


Equipment 
Design of Jigs, Tools and Gauges. 
376 pages, 24 illustrations. Oct. 25s. 
Believed to offer the most complete and up-to-date 
coverage in its field, this finely illustrated manual by 


an examiner to the I.Prod.E. will be a valuable refer- 
ence in industry as well as an exceedingly readable 


text. 
VAN SANTEN’S 
Mechanical Vibration 


308 pages, 228 illustrations 35s. 

“Covers the frontiers of mechanical engineering and 
acoustics to give a general picture of the theory and 
practical problems of vibration. Includes theory of 
free, damped and forced vibrations and use of electrical 
analogies. Discusses problems of isolation, balancing 
damping and fatigue and describes principles and 
practice of vibration measurement.” 


KOCH’S 
Strain Gauges 


104 pages, 66 illustrations 15s. 
“Perhaps the best book on the subject so far,” thought 
the Jnl. of the Royal Aero Society of this practical 
manual on the theory and especially the use of 
electrical resistance gauges. 


KOENIGSBERGER'’S 


Welding Technology 


2nd. Edition. 350 pages, 248 illustrations 25s. 


“Provides a unique coverage of present day welding 
methods and equipment and will serve the practising 
engineer as an extremely useful work of reference 
and information.” 


Research. 


Jnl. of Iron & Steel Institute. 


Ask your bookseller (or us) to send any of these on approval. 


CLEAVER-HUME PRESS LIMITED i 
31, Wright's Lane, Kensington, London, W.8 
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@ Max. Capacity 2" 


@ jaw size 34x 1 4, deep 







% Onbeatable fn repelilim wak.. . 


Quicker and cheaper than air or screw operation—one simple pull or push 


of handle gives instant rigid grip or 3" opening to facilitate easy and 


speedy insertion and removal of the component. 
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Thrust taken by rigid fixed jaw—Handle adjust- ' 
able for right or left hand or vertical 


operation. ; 


















Crown House, 143/7, Regent Street 


London, W.1 


(Telephone . 


DETAILS OF RATES AND CIRCULATION ON REQUEST 


Regent 3891) 


@ Price £12. 15. 0. ex. stock 
akc as “ACVOKE ” eusex-crip VICE | 
ae Gb ES 3 & SNWEL VY OK E L | (3? = @ 5 eh ne coe 
f 
FOR ADVERTISEMENT SPACE IN THIS JOURNAL 
PLEASE CONTACT 
T. G. SCOTT & SON LIMITED 



























+ + + 


ADDY 


TEL: 22063 








ALWAYS SPECIFY 





STANDARD JIG PARTS 


ROBUST & WELL FINISHED 
HIGH QUALITY 
INEXPENSIVE 


AVAILABLE BY RETURN OF POST 


Literature & Catalogue, etc., on request 


PRODUCTS LTD, BELVIDERE WORKS 
SOUTHAMPTON 


GRAMS: ‘ADDY’ SOUTHAMPTON. 





Positive 


detection of 





Hanovia L 


! 
? 
' 
' 
1 leading 
i ultra-violet 
' purposes, 
' 
' 
' 
‘ 
\ 
' 


dustrial processes and testing 


measures 


are always ready to discuss 
manufacturers’ problems where 
the use of ultra-violet radia- 


\ 
tion may 


\ a solution 
\ 


HANOVIA LIMITED - SLOUGH - BUCKS 


immediate 





‘\ 
\ 
\ 
\ 
' 


A really positive method of 
non-destructive testing of 
metal components is to be 
found in the fluorescent test 
using the Hanovia Model 16 * 
Lamp in conjunction with 
suitable inks. Both magnetic 
and non-magnetic processes 
are available and details will 
gladly be sent on request. 















td. are the world’s 
manutacturers ot 
equipment for all 
including many in- 


Their technical staff 


be able to offer 
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ANNUAL DINNER 1954 
The Institution’s Annual Dinner, 1954, will be held in the 
DORCHESTER HOTEL, LONDON 





| on 
| FRIDAY, 8th OCTOBER, 1954 
| 


The Guest of Honour will be Lt. Gen. Sir Ronald Weeks, K.C.B., C.B.E., D.S.O., M.C., T.D., Chairman, 
Vickers, Ltd.; Chairman, National Advisory Council for Education in Industry and Commerce. 
Tickets, Price 45/- each (excluding wines), may be ordered on the form printed overleaf. 
limited accommodation it is not possible to have lady guests. Tickets are available 
gentlemen guests. 


Owing to 
for members and 


PRODUCTION EXHIBITION AND CONFERENCE, OLYMPIA, 1954 


; A full report of the proceedings of the Production Conference held at Olympia in July, including the 
papers presented and the subsequent discussions, will be available towards the end of September as a separate 
regen price one guinea, post free. Members and others who wish to obtain copies of this report are 


asked to make early application to the Secretary, 10, Chesterfield Street, London, W.1., using the form overleaf. 


LONDON GRADUATE SECTION WEEKEND SCHOOL 


| The London Graduate Section will hold their fifth annual weekend school at The Beatrice Webb House, 
Porking, on 2nd and 3rd October, 1954. The theme chosen is “ Design for Production”, and the programme 
will be as follows :- 
baturday, 2nd October 
2p.m. “ Material Utilisation ” 
Speaker: F. E. Butcher, Esq., Assoc.1.E.E. 
5p.m. “Standardisation and ‘Simplification " 
Speaker : R. Ponton, Esq., Standards Engineer. 


bunday, 3rd October 
10a.m. “Liaison between Design and Production ”. 
Speaker: G. W. Hart, M.A., A.M.LE.E. 
2p.m. “The Study of Appearance During Design and Development ”. 
Speaker: J. Beresford-Evans, M.S.I.A. 
Mr. R. E. Leakey, Chairman of the South Eastern Region and of the London Senior Section, has agreed to 
ke the Chair during the School. 
The fee for the School is 31/-, which includes luncheon on Saturday and afternoon tea on Sunday, or 
9/6d. for those who arrive in time for dinner on Friday, 1st October. 
Past Weekend Schools organised by the London Graduate Section have proved very popular, and those 
Who have not already made their reservations are advised to do so at once, using the form ‘overleaf. 
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FROM (Please use block letters), 
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To: Tue Secretary, Tue INsTITUTION oF PRopUCTION ENGINEERS, 
10, CuesTerFigLp StrEET, Lonpon, W.1. 


Please send me a ticket for myself and............ tickets for my guests whose names are given below:- 
Names of guests Titles, Honours, Degrees, etc. 





I enclose remittance for £ : a See ticket(s) at 45/- each) 
N.B.—Cheques, etc. should be crossed and made payable to the Institution of Production Engineers 
To: Tue SecreTary, 
Tue INSTITUTION OF PRopUCTION ENGINEERS, 
10, CuHesTEeRFIELD STREET, 
Lonpon, W.1. 
Please send me, when available......... copy/copies of the Report of the Production Conference, 1954, at £1. 1. 
each, post free, for which I enclose a remittance of £.............. 
a taeecdsbave sh prchntns ty caused WhshdeVansteesadanatiewestanedses wéectiaknre tae ntitooes i 
cits cidtenssncsescpnedeaaaiandicchdusuedesxcsaniotoiebieanctiuetiacadubicadiee state 


PLEASE NOTE: 
No acknowledgment of this Order will be made, other than the official receipt. 








To: Mkr. L. J. Saunpers, 
Section Honorary SECRETARY, 
12, WooprieLp Roan, 
Eauino, W.5. 


Please include me in the Weekend School <<: be held on 2nd and 3rd October, 1954. I shall arrive at approximately 
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All cheques, etc., should be crossed and made payable to the Institution of Production Engineers. 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


10, CHESTERFIELD STREET, LONDON, W.1. 





SCHOFIELD TRAVEL SCHOLARSHIPS 1955 


= Institution is pleased to announce that appli- 
cations are now invited for the 1955 Schofield 
Travel Scholarships. 

The Scholarships for 1955 entitle the successful 
Graduates to visit selected European countries for 
industrial study visits of from three to six months’ 
duration. Each Scholar will have an opportunity 
of carrying out his project in one or more firms. 


Objects of the Scholarship Scheme 


(i) To provide facilities whereby young Produc- 
tion Engineers are given an opportunity of 
broadening their outlook and of improving 
their knowledge of - production functions, 
both technical and managerial. 


(ii) To improve productivity in this country by 
the implementation and dissemination of 
such knowledge. 


(iii) To stimulate interest in production by 
offering these facilities. 


(iv) To help to foster a better understanding of 
the modes of life, social conditions and, in 
particular, of the production methods em- 
ployed in the industries of Furopean 
countries and of such other countries as may 
from time to time be practicable. 


Conditions for the 1955 Scholarships 


(i) |The Scholarships cover a period of from 
three to six months, the period to be 
determined at the discretion of the 
Institution’s Education Committee, after 
consultation with the successful candidates 
and their employers. Council reserve the 
right to make no award if the entries are 
not considered to be of sufficiently high 
standard. 


(ii) Graduates of the Institution entering for the 
Scholarships must have attained their 23rd 
birthday, but not have passed their 30th 
birthday, on Ist January, 1955. 


(iii) Application forms may be obtained from the 
Head Office of the Institution or from Sec- 
tion Honorary Secretaries and should be 
completed and returned by candidates not 


later than Saturday, 30th October, 1954. 


(iv) Successful candidates will be required to de- 
vote the whole of their time abroad to the 
project which they have selected. On their 
return they will be required to read a paper 
at a special meeting in their Sections. 


(v) Graduates entering for the award this year 
who are unsuccessful may enter for future 
awards, subject to the particular conditions 
then in force. 


Selection Procedure 


(i) Preliminary selection will be carried out by 
Section Committees. 


(ii) Candidates who are successful at this pre- 
liminary stage will proceed to the next stage, 
which involves the preparation of an essay 
on the project which they propose to carry 
out if awarded a Scholarship. 

Such essays should include a background 
of the candidates’ knowledge and experience, 
sufficiently detailed to illustrate their ability 
to make a profitable investigation of their 
selected subjects. 

The projects should have a direct bearing 
on production and in particular on that 
aspect of it with which the candidate is con- 
cerned at the time of entering for the award. 

When submitting their projects, candidates 
will be required to furnish a statement from 
their employers certifying that, in the event 
of being selected for a Scholarship, they wil! 
be granted the necessary leave of absence. 

In this connection, the Institution will, if 
required by candidates, communicate with 
their employers if this will assist candidates 
in obtaining support. 


(iii) After assessment of the projects submitted, 
selected candidates will be invited to attend 
a final group interview. 


The Scholarships are among the most valuable 
awards in the engineering field, and are unique in 
the opportunities which they offer qualified Graduates 
to obtain varied production experience in projects 
of their own selection. 


Quite apart from the financial value of the awards 
there can be no doubt that the experience gained 
provides the successful candidates with a background 
of knowledge, both of production techniques and 
human relations, which will be of inestimable value 
in their future careers. 


Naturally the Selection Committee seeks in candi- 
dates the qualities which will enable them to obtain 
the maximum benefit from the awards, but it cannot 
be emphasised too strongly that personal qualities 
are considered to be at least of equal importance to 
academic and industria] attainments. 




















APPRECIATION COURSE ON WORK STUDY 


The Institute of Personnel Management, in conjunction with the Institution of Production Engineers and 
the College of Aeronautics is holding an Appreciation Course on Work Study for Personnel Officers at Cranfield, 
Bletchley, Bucks., from 16th/18th September, 1954. 

The aim of the course is to outline the objects and scope of method study and work measurement, followed 
by a consideration of the personnel problems arising from Work Study and its impact on methods of payment. 
Full opportunities for discussion will be given and practical demonstrations and films will be included in the 
programme. 

Applications to attend the course, the inclusive fee for which is £6 6s. Od., should be addressed to: The 
Course Secretary, Institute of Personnel Management, Management House, 8, Hill Street, London, W.1. 


MATERIALS HANDLING CONFERENCE 
“ TO—THRO’—OUT” 


In their investigations into materials handling practice in Britain, the Materials Handling Sub-Committee 
of the Institution have been concerned at the lack of subject matter on handling which is useful to the smaller 
firm. A great deal of the information and publications available are applicable only to large concerns, and 
it is one of the primary aims of the Sub-Committee to do what they can to remedy this deficiency. 

As a contribution to this end, a one-day conference is being arranged, under the auspices of the Sub- 
Committee, and will be held at the works of John Wright & Company (Radiation) Limited, Aston, Birming- 
ham, 6, on Saturday, 23rd October, 1954. The theme of the Conference is “TO -THRO’ - OUT ”—the 
handling of materials and components TO the factory, THRO’ the factory, and OUT of the factory. The 
Institution is indebted to J. Ivan Yates, Esq., Chairman of the Birmingham Production Centre, Radiation Ltd., 
for extending the hospitality of the company and full facilities of their offices and works for this important 
Conference. 

The Conference programme, which will allow time for free discussion and interchange of information, will 
be available shortly, but members who would like to attend the Conference are advised to make early 
application, using the form overleaf. Admission will be by programme only, (5/-), which includes copies 
of all papers to be presented. 

There will also be, in conjunction with the Conference, a small Exhibition of photographs illustrating 
the theme of the Conference. Affiliated firms who are willing to loan photographs for this purpose are in- 
vited to contact Mr. C. M. P. Willcox, A.M.I.Prod.E. at P. L. Willcox, Ltd., Standard Works, Tyseley, 
Birmingham, 11. 


FIRST YORKSHIRE REGIONAL WEEKEND SCHOOL 


The first Yorkshire Regional Weekend School will be held at Craiglands Hotel, Ilkley, on 18th and 19th 
September, 1954. Particulars of the programme, together with an application form, appeared in last month’s 
Supplement and are repeated below, and any further enquiries should be addressed to: Mr. G. Harrison, 
Stud.I.Prod.E., 5, Myrtle Grove, Quarmby, Huddersfield. 


Saturday, 18th September. 
11.30 a.m. 

Reception. 
2 p.m. - 4 p.m. 

“Budgetary Control and Standard Costs”. 

Speaker: F. H. Pritchett, Esq. (Urwick, Orr & Partners, Ltd.) (followed by discussion). 
4 p.m. - 4.30 p.m. 

Tea. 
4.30 p.m. - 6.30 p.m. 

“Some Applications of Work Study”. 

Speaker: B. C. Hilton, Esq. (Urwick, Orr & Partners, Ltd.) (followed by discussion). 
7 p.m. 

Dinner. 


Sunday, 19th September. 
10 a.m. - 12.30 p.m. 
Discussion of a Test Case, arranged by B. C. Hilton, Esq. 
1 p.m. 
Luncheon. 
2 p.m. 
Summing Up. 
The fee for the School will be £2. 5. 0., which includes accommodation and meals from tea on Saturday 
to luncheon on Sunday, inclusive. Accommodation can be arranged for ladies at the same charge, and non- 
members of the Institution are cordially invited to attend. Applications should be made on the form overleaf. 



















To: THe SEcRETARY, 
Tue INstTITUTION OF PRopUCTION ENGINEERS, 
10, CHESTERFIELD STREET, 
Lonpon, W.1. 


I wish to attend the Materials Handling Conference which is to be held on Saturday, 23rd October, at the 
Works of John Wright & Company (Radiation) Limited, Aston, Birmingham, 6 Please send me a copy of the 


programme 
ER hei eet tk Re aA Ee 5 a on wie bate aa a amemeen ee eae ech 
RESET TRACES SoS Ue CL RO. Ne at Oe EE PTR ME ee TERT ee Re ORS er Oe ee ee, OE 
I ss tc:sce ethan dn covenanendnaedsndsesacqeasess Se eae me WIN Perey er SER Srl tee Mente aay: eh 
VOTE : No acknowledgment will be made of this reservation. Programmes will be distributed as soon as possible. 
YORKSHIRE REGIONAL WEEKEND SCHOOL 
To: G. Harrison, Stup.I.Prop.E., 


5, MyrTLe Grove, 
QuarRMBY, 


HuDDERSFIELD. 


I wish to attend the Weekend School and I shall/shall not require accommodation at the Hotel. I shall be accom- 
panied by M...........................amd shall require a single/double room 
I shall/shall not require Dinner at the Hotel on Saturday. 


Please find enclosed cheque for &............... smade payable to you 





at the 
of the 


; accom- 





LIBRARY{CATALOGUE 


The Library Committee announce that work on the catalogue of the Hazleton Memorial Library is now 
nearly completed, and that is should be available shortly. It will be a book of some 250 pages, and will contain 
details of approximately 3,000 items, arranged alphabetically by subject, with an author index. It is proposed 


to make a charge of 2/6d. for this publication. 


In order to assess printing requirements, it would be appreciated if members who will require copies of 
the catalogue would complete and return the order form overleaf. Please do not send any money at this stage 
—an invoice will be sent with the catalogue. No acknowledgment of this order will be made; the cata- 


logues will be distributed as soon as they are available. 


MEETINGS 


Visitors tickets may be obtained from Section Honorary Secretaries 





SEPTEMBER 1954 


BIRMINGHAM 7 p.m. SEPTEMBER 15th 
The Main Hall, College of Technology, Suffolk Street, 
Birmingham, 1. 

Regional Meeting—‘“ Time, Space and Productivity” by 
A. B. Waring. Joint Meeting with Birmingham Productivity 
Association. 

BIRMINGHAM 7 p.m. SEPTEMBER 29th 
Main Hall, College of Technology, Suffolk St., Birming- 
ham, 1. 

“The Fawley Experiment ”*—A Report on the Construction 
of Esso Refinery by Mark Abrams. Joint Meeting arranged 
by the Birmingham -Productivity Association. 
BIRMINGHAM GRADUATE 7 p.m. SEPTEMBER 14th 
The James Watt Memorial Institute, Great Charles Street, 
Birmingham, 3. 

“ Abrasives” (Lecture and film) by A. C. Turner, 
G.I.Mech.E., Grad.I.Prod.E. 
BIRMINGHAM GRADUATE 
Works Visit to Lloyds (Burton) Ltd. 
COVENTRY 7 p.m. SEPTEMBER 2lst 
The Craven Arms, High Street, Coventry. 

“ The Effective Use of Materials ” by F. Nixon, B.Sc.(Hons.), 
M.I.Mech.E., F.R.Ae.S. 

COVENTRY GRADUATE 7.15 p.m. SEPTEMBER 23rd 
The Hare and Squirrel Hotel, Cow Lane, Coventry. 

Talk on “Public Speaking” by W. F. S. Woodford, 
Secretary of the Institution. 

DERBY 7p.m. SEPTEMBER 20th 
The Midland Hotel, Midland Road, Derby. 

“A Practical Approach to Metallurgy” by C. W. Hicks, 
A.I.M., M.I.B.F. 

GLASGOW 7 p.m. SEPTEMBER 23rd 
Works Visit to Alley and MacLellan Ltd., Glasgow, S.2. 
LINCOLN 7.30 p.m. SEPTEMBER 30th 
Ruston, Club, Unity Square, Lincoln. 

“How the Production Engineer can be helped by the 
Metallurgist ’ by Dr. J. D. Jevons, Ph.D., B.Sc., F.R.I.C., 
F 


SEPTEMBER 4th 


LUTON 7.15 p.m. SEPTEMBER 28th 
The Small Assembly Room, Town Hall, Luton, 
“Applications of Photography in Industry” by W. Harvey, 
F.R.P.S. 

LUTON GRADUATE 7.45 p.m. SEPTEMBER 13th 
The Peahen Hotel, St. Albans, Herts. 

“ Industrial Law—Legal Aspects of Factory and Production 
Management ” by H. P. Jost, A.M.I.Mech.E., A.M.I.Prod.E., 
Mem.A.S.M.E. 


MANCHESTER SEPTEMBER 20th 
“Comparisons between British and American Productivity ” 
by J. T. Fitzgerald. 
NORTH EASTERN 7 p.m. SEPTEMBER 13th 
An Address given by the Section Chairman, T. McCulloch, 
M.1.Prod.E. 
NOTTINGHAM 7 p.m. SEPTEMBER Ist 
Visit to The Stanton Iron Works Co. Ltd., Stanton, Nr. 
Nottingham. 
SHREWSBURY 7.30 p.m. SEPTEMBER 29th 
The Shrewsbury Technical College, Shrewsbury. 
“Carpet Manufacture ” — illustrated by a film by Mr. 
Dobson. 
SOUTH ESSEX SEPTEMBER 15th 
Ilford Bowling Club, Nr. Ilford Station, Ilford, Essex. 
“Modern Clock and Watch Production ” by A. W. Marshall, 
F.B.H.I. 
SOUTH WALES & MONMOUTHSHIRE 

SEPTEMBER 30th 
The South Wales Institute of Engineers, Park Place, Cardiff. 
Film Evening. “In Black and White ’”’—The History of 


Papermaking, (21 minutes). “ Packaged Power ”—The Story 
of Aluminium, (32 minutes). “Ideas at Work”, (14 minutes). 
“A River to Cross” — The building of the proposed 


suspension bridge across the Severn River (20 minutes). 
TEES-SIDE SEPTEMBER 20th 
The Cleveland Scientific & Technical Institute, Middles- 
borough. 

Inaugural Meeting. 

Address by Sir Walter Puckey, M.I.Prod.E., F.I.I.A. 
(President of the Institution.) 


WESTERN GRADUATE 7.30 p.m. SEPTEMBER 6th 
The Grand Hotel, Bristol. 
“The Manufacture of Heavy Fighting Vehicles” by J. W. 
Brind, A.M.I.Prod.E. 
WOLVERHAMPTON SEPTEMBER 9th 
The Wolverhampton and Staffordshire Technical College, 
Wulfruna Street, Wolverhampton. 
The 1954 Sir Alfred Herbert Paper—‘‘ Some Problems of 
Higher Technological Education” by The Rt. Hon. The 
Earl of Halsbury, F.R.I.C., F.Inst.P. 
WOLVERHAMPTON GRADUATE 

7.30 p.m. SEPTEMBER 22nd 
The Wolverhampton and Staffordshire Technical College, 
Wulfruna Street, Wolverhampton. 
“Pneumatic Aids to Production” by R. Cooper, 
A.M.I.Prod.E. 








To: THe Lrsrarian, 
Tue INSTITUTION OF PRODUCTION ENGINEERS, 
10, CHESTERFIELD STREET, 
Lonpon, W.1. 
I shall require 


GRADE.. 
ADDRESS 


..copy/ies of the catalogue of the 


NAME sade cenesegs 


Hazleton Memorial Library, at 2/6d. per copy, post free. 


PLEASE USE BLOCK LETTERS 


PRODUCTION APPOINTMENTS 


BULLETIN No. 48 





This bulletin is circulated to all members of the Institution monthly as near as possible to the first of the month. Firms or organi- 
sations wishing to insert notices in the bulletin should communicate with the Secretary at 10, Chesterfield Street, London, W.1. 





The last date for receiving material for insertion in the following month’s bulletin is the 20th of each month. 

The fee for insertion of particulars regarding each appointment is £3 3s. (up to 100 words), and over 100 words £5 5s. No 
charge is made to firms affiliated to the Institution, Technical Colleges, Universities and similar organisations. 

ee gn are advised that better —_ is likely if, in addition to essential qualifications, the — information is given : 


) Location of appointment; 


(6) Status in the organisation and scope of promotion ; 


) Salary range and age range. 


PE Boer are asked to advise the Institution when vacant appointments are filled. The lentitution reserves the right to refuse 
or withdraw any announcement and also to make any alteration in the wording to ensure conformity with Institution standards. 
Members interested in the following appointments should make application in accordance with the terms of notice. No corres- 
pondence can be undertaken by the Secretary other than the forwarding of replies to Box Nos. 


Senior Jig and Tool Draughtsman required to act as 
checker in drawing office engaged in the tooling of heavy 
vehicle components. Permanent and pensionable post for 
right man. Apply: Transport Equipment (Thornycroft), 
Limited, Basingstoke, Hants. 

Planning Engineer for Dowty Fuel Systems, Limited, Arle 
Court, Cheltenham, required. Candidates should be aged 
25-30 and have practical experience. The position is a 
progressive one with the possibility of promotion to 
Assistant Production Engineer in the immediate future. 
Write in tabulated form to: Personnel Manager. 


Senior Work Study and Methods Engineer required to 
take charge of an expanding department. Experience in 
light engineering, including press work, pressure casting, 
injection moulding, painting, conveyor assembly an 
advantage. Excellent opportunity for energetic and 
efficient man. Applications, stating experience, age, salary 
range, should be sent in confidence to: the Secretary, 
Mettoy Co., Limited, Fforestfach Trading Estate, Swansea. 


Time Study Observers required, 
engineering background. Would consider trainees with 
suitable qualifications. Permanent positions with chance 
of promotion. Apply, giving full details of experience, 
age, salary requirements, to: the Secretary, Mettoy Co., 
Limited, Fforestfach Trading Estate, Swansea. 


preferably with light 


Plant Draughtsmen. Large engineering works in 
Lancashire require Plant Draughtsmen with practical ex- 
perience of engineering department and plant layout. 
Candidates must be over 21 years of age and must hold 
either the Ordinary or Higher National Certificate. 5-day 
week, canteen facilities, staff pension scheme. Apply to: 
Box No. 887, I.Prod.E., 10, Chesterfield Street, London, 
W.1. 

Engineer. Imperial Chemical Industries, Limited, Metals 
Division, has a vacancy for an engineer for progressing 
engineering construction schemes, factory alterations and 
plant installation. The work involves the co-ordination 
of engineering services and trades, and should not be 
confused with production progress. Applicants preferably 


should hold a Higher National Certificate or equivalent 
and have a general engineering background. Previous 
experience in similar work desirable. Application forms 
may be obtained from: Assistant Staff Manager, I.C.I., 
Metals Division, Kynoch Works, Witton, Birmingham 6. 


Process Planners required by Sentinel (Shrewsbury), 
Limited, manufacturers of vehicles, engines and machine 
tools. Consideration will be given only to men with sound, 
practical experience in this field of engineering. The posts 
are superannuated. Apply in confidence to: the Personnel 
Manager, giving full details of technical qualifications, 
age, etc. Assistance with housing accommodation may be 
given in appropriate circumstances. 

Time Study Personnel required by Sentinel (Shrewsbury), 
Limited, manufacturers of vehicles, engines and machine 
tools. Applicants should have a sound engineering back- 
ground and practical experience in modern application 
of time and motion study. The posts are superannuated. 
\pply in confidence to: the Personnel Manager, stating 
full details of technical qualifications, experience, age, etc. 
Assistance with housing accommodation may be given in 
appropriate circumstances, 


Production Engineer, aged 28/40, to take over Chief 
Inspectorate (A.I.D.) and act as assistant to Director/ 
General Manager of a small Midlands Company specialising 
in strip rolling and sheet metal work for the Aircraft 
Industry. First class practical and technical qualifications 
essential with commercial and administrative experience an 
idvantage. Permanency. Apply to: Box No. 888, 
I.Prod.E., 10, Chesterfield Street, London, W.I. 


Estimator /Tooling Engineer. Estimator required to take 
charge of estimating and rate-fixing department. Must be 
fully conversant with medium scale production methods 


and operation of combs, mills and grinders engaged on 
the production of heavy commercial chassis, age not under 
30. Apply, stating age, full details of experience and 


remuneration required to: Bristol Tramways & Carriage 


Co., Ltd., Motor Constructional Works, Brislington, Bristol. 
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Methods Engineer. A progressive Company seeks an 
applicant for the above appointment who should be an 
engineer with a jig and tool design background and who 
has experience in methods as applied to light engineering 
in both machine and assembly shops. The successful 
applicant will be expected to carry out a complete 
investigation of existing methods and his performance will 
be judged by his ability to reduce production costs. The 
age limit of this position which is progressive and pension- 
able (non-contributory) is 45 years. Applications to: Box 
No. 889, I.Prod.E., 10, Chesterfield Street, London, W.1. 
Engineer, aged 35 to 45, required by a large Midland 
Organisation to take control of the manufacture of 
Agricultural Machinery. He must be fully conversant with 
modern engineering production methods, and preferably 
with experience in the design of agricultural machinery. 
This is an important appointment in direct line to 
managerial level, suitable ‘only to those who can show a 
successful history with proven administrative ability. All 
applications will be treated in the strictest confidence and 
should contain fullest details to: Personnel Manager, Box 
No. 890, I.Prod.E., 10, Chesterfield Street, London, W.1. 


Production Engineer required by progressive engineering 
company in Medway towns manufacturing  electro- 
mechanical instruments. General Engineering Apprentice- 
ship essential, H.N.C. or equivalent. Experience of modern 
production techniques, Jig and Tool Design, Planning and 
Ratefixing, experience of design criticism essential. 
Interesting post for applicant with above experience. Write 
full details, past salaries, etc., to: Box P.B. 137, 
c/o 191, Gresham House, E.C.2° 


Works Manager required by North-west Company manu- 
facturing moulded fibre products. Applicant must have 
sound mechanical and electrical engineering training and 
preferably experience of paper manufacture. The position 
offers scope for a man with initiative and sound commer- 
cial outlook. Send full details together with indication 
of salary required to: Box No. 892, I.Prod.E., 10, Chester- 
field Street, London, W.1. 





Production Engineer. Applications are invited for the 
situation of a production engineer by well known and long 
established firm in Glasgow. The products are sheet and 
pressed metal work and light fabrications in steel and 
aluminium. Applicants must have a good education and 
have a sound knowledge of modern production methods. 
Age over 30. Please give full particulars of age, educa- 
tion, training and qualifications and chronological details 
of previous positions held. The situation will be 
permanent and is superannuated. Apply to: Box No. 893, 
I.Prod.E., 10, Chesterfield Street, London, W.1. 


Works Manager required for large factory situated in 
Merthyr Tydfil. First-class man required with wide 
experience of presswork, assembly and finishing of quality 
goods for large production. Salary for the right man 
£2,000 per annum and prospects. House would be 
provided. Apply: Box No. 894, I.Prod.E., 10, Chester- 
field Street, London, W.1. 


Production Engineers. F. Perkins,. Limited, Peterborough, 
have openings on their technical staff for production engi- 
neers to be engaged on production methods or materials 
handling problems. These vacancies are particularly suitable 
for young engineers in their early twenties who possess at 
least the O.N.C. and good industrial training preferably 
related to quantity production. Positions are permanent 
and offer attractive prospects and experience to first class 
men. Please apply in chronological order to the Personnel 
Manager, F. Perkins, Ltd., Eastfield Factory, Peterborough. 





Senior Jig and Tool Designer. A position is open for 
a senior jig and tool designer. Those interested must have 
had experience in the design of jigs, fixtures, cams, press 
and moulding tools, coupled with sound machine shop 
practice. They should be over 30 years of age. The 
appointment is a new one and represents an important 
development in a well-established professional organisation. 
Excellent prospects and salary offered. Headquarters will 


be in London but a certain amount of short term visiting 
from headquarters may be necessary. Applications should 
contain full personal details, qualifications and experience 
in chronological order, together with salary required, which 
will be treated in confidence. Write: Box No. 891, 
I.Prod.E., 10, Chesterfield Street, London, W.1. 


Technical Sales Representative required—must have proven 
sales record: wide connections in Scotland, sound practical 
and technical engineering background : intimate knowledge 
of specialised precision machine tools. Reply, setting out 
in chronological order details of education, training, 
experience, and age, to: Dowding & Doll, Limited, 
346, Kensington High Street, London, W.14. 

Production Engineer. Engineering Graduates, aged 30 to 
40, with experience in work study, method study, pro- 
duction planning and control, are invited to apply for the 
position of Production Engineer at a factory in the 
Birmingham area. This is a senior appointment and the 
successful candidate will be responsible only to the General 
Manager. The salary will be of the order of £1,500 
per annum dependent upon experience. There is a good 
pension scheme and prospects of promotion. Replies, which 
will be treated in strict confidence, stating’ age, experience , 
and qualifications, should be sent to: Box No. 895, 
I.Prod.E., 10, Chesterfield Street, London, W.1. 


Chief Imspector to aircraft standards wanted by old 
established firm in Wolverhampton area, to cover precision 
machime shop, assembly shops and test bays. Applicant 
must be strict disciplinarian and have right controlling 
outlook to safeguard the firm’s interests in regard to quality 
production. High salary and bonus for man able to obtain 
results. Send details of present and previous appointments 
and engineering background in chronological order, stating 
salary expected to: Box No. 896, I.Prod.E., 10, Chesterfield 
Street, London, W.1. 


General Works Manager required for engineering works 
outside Calcutta, India, with over 4,000 employees. 
Initiative, drive and experience in management and 
engineering essential. An interesting and progressive future 
for the right man not over 45 years of age and medically 
fit. Apply: Box No. 897, I.Prod.E., 10, Chesterfield 
Street, London, W.1. 

Jig and Tool Dreughtsmen. Wanted by engineering firm 
in the Manchester area 2 Jig and Tool Draughtsmen, also 
one Machine Tool Draughtsman used to _ hydraulic 
mechanisms and lathe design. Applications, stating age, 
qualifications and salary required, to: Box No. 


I.Prod.E., 10, Chesterfield Street, London, W.1. 





’ 





Methods Engineers. Experience in the radio industry 
preferable but not essential. Vacancies exist for both 
machine shop and assembly planners. Applicants should 
supply full details of previous experience, stating age and 
salary expected, to: the Secretary, Marconi’s Wireless 
Telegraph Co., Ltd., New Street, Chelmsford, Essex, 


Spare time writing at high rates of payment for a leading 
engineering journal is profitable. Articles are wanted on 
practical subjects of interest to works managers, production 
engineers, shop foremen and tool draughtsmen. Suitable 
subjects are: Original jigs, tools, fixtures and special 
machines; ingenious machine or assembly set-ups; adapta- 
tions of machine tools; effecting economy by design and 
manufacturing changes; and modifications of shop layouts 
to promote production. A good literary style is not 
essential if you can put over the facts. High rates are 
paid for all articles published. Box No. 899, I.Prod.E., 
10, Chesterfield Street, London, W.1. 


Senior Technicians. The English Electric Co., Ltd., 
Luton, require the following senior technicians: 

(1) Production Engineers with specialist knowledge and 
experience in materials and methods in the following 
groups of primary processes, responsible for design and 
costing: (a) Metal Casting (including sand, gravity die, 
investment and shell moulding), forgings and extrusions. 
(b) Plastics. A practical background, and _ production 















































































engineering experience is essential. Subsequent appoint- 
ment at Stevenage. (2) First Class Engineers, fully 
experienced in one cr more of the following branches of 
Production Engineering, in’ the light engineering field: 
(a) General Machine Shop. (b) Manufacture of high 
precision instruments. (c) Interchangeable assembly. 
These appointments will be responsible for reviewing 
designs for ease of manufacture, methods planning, 
estimating and proving of methods in production. Salaries 
will be commensurate with the appointment and responsi- 
bility involved, and housing assistance will be available 
for successful applicants from the Greater London area. 
Write, stating age, experience and qualifications, to: Ref. 
No. 126ID, Dept. CPS., 336/7, Strand, London, W.C.2. 
Production Engineers. Applications are invited from 
Production Engineers who have a proven specialist ability 
in improving designs of electro-mechanical equipment for 
ease of manufacture in large quantity. Responsibilities 
will include checking on tolerances to ensure interchange- 
ability on assembly. Modern factory near London, housing 
assistance available to applicants from the Greater London 
area. Attractive salary. Write, stating fullest details of 
qualifications, experience, age and salary required, to: Box 
No. 900, I.Prod.E., 10, Chesterfield Street, London, W.1. 
Works Engineer. John Walton of Glossop, Limited (a 
subsidiary of Tootal, Limited), has a vacancy for an 
Engineer to be responsible for control of maintenance in 
its works. Ability to organise work and control staff as 
well as appropriate technical experience and training such 
as Engineering Degree or A.M.I.Mech.E. or equivalent 
are essential qualifications. A knowledge of steam would 
be an advantage; textile knowledge, preferably of finishing, 
useful but not essential. Salary according to qualifications 
and experience. Apply in the first imstance to: the 
Personnel Manager, Tootal Broadhurst Lee Co., Ltd., 
56, Oxford Street, Manchester, giving details of age, 
education, qualifications and experience. 


Works Manager. Wadkin, Limited, Green Lane Works, 
Leicester, manufacturers of Woodworking machinery and 
machine tools for non-ferrous metals, invite applications 
for the position of Works Manager. Candidates should 
preferably have had experience of Works management in 
a modern engineering plant. The man appointed will 
control up-to-date and well equipped shops employing 
approximately 600, and the ability to lead and foster 
good staff relations is important. The post will carry a 
salary commensurate with the responsibility involved. 
Applications, which will be treated in the strictest con- 
fidence, should give full details of education, experience 
and positions held, and should be addressed to: The 
Managing Director, Wadkin, Limited. 





Production Methods Engineers required for the manufac- 
ture of semi conductors and their applications in a variety 
of products, ranging from photocells to large oil-filled or 
cubicle-type rectifying equipments. Senior and junior 
appointments can be offered to applicants meeting all or 
some of the following requirements: (a) Apprentice trained. 
(b) Experience of tool making and design, methods work 
study, overall and detail layout, organisation of flow produc- 
tion, costing and cost investigation, production engineering 


generally. (c) Capable of designing and developing 
machines and/or methods against specific projects. 
(d) Experience in electrical production not essential. 


Membership of I.Mech.E. or I.Prod.E. an advantage. The 
Rectifier Division of this Company will shortly transfer 
to Harlow New Town, Essex, and selected applicants may 
be required to work in Boreham Wood until transferred 
to Harlow. Houses available in Harlow with free daily 
transport to and from Boreham Wood. Write, stating age, 
qualifications, experience and salary required, to: Personnel 
Manager, Standard Telephones and Cables, Limited, 
Warwick Road, Boreham Wood, Herts. 


Production Engineer “required by large light Electrical 
Manufacturing Company in Sydney, Australia. Preference 
will be given to man with good practical experience 
including tool design with education to H.N.C. standard. 
The age range is approximately 30 to 35 with a starting 
salary of A£1,000 to A£1,200. The Company is well 





established and operates a non-contributory pension scheme. 
This is an excellent opportunity for an energetic man 
with the right education and experience to make a 
progressive career in Australia. Selected individuals will 
be interviewed in London. Apply: Box No. 901, I.Prod.E., 
10, Chesterfield Street, London, W.1. 


Chief Jig and Tool Designer. Sir W. G. Armstrong 
Whitworth Aircraft, Limited, Baginton, Nr. Coventry, wish 
to appoint a Chief Jig and Tool Designer. Candidates 
must be over 30 years of age, have completed a recognised 
engineering apprenticeship or similar course of training. 
Minimum technical qualification H.N.C. Airframe experi- 
ence including interchangeability media advantageous. This 
is a senior staff appointment with permanency, excellent 
prospects and conditions and an attractive pension scheme. 


Write or call with full particulars to: the Personnel 
Manager 
Engineer — Senior Production — Fully qualified — able to 


initiate and take responsibility throughout for special 
projects on precision mechanical instrument manufacture. 
Must be conversant all aspects from design, planning, 
synthetics, etc., to final acceptance on reasonable size 
batches. This is an unusual opportunity for an engineer who 
is capable of carrying through this work on his own initiative 
and drive. Glass Developments, Limited, Brixton, S.W.2. 
Hoover (Electric Motors) Limited, Cambuslang, Lanark- 
shire, have vacancies for Draughtsmen as follows : - 
Draughtsman -must have at least 3 years’ experience in the 
design of jigs and tools in the light engineering industry. 
Experience in design of press tools and/or pressure die- 
casting dies would be an advantage. 

Draughtsman (25 years and over) required for work in 
connection with component design drawing. Experience in 
light engineering mass production methods would be an 


advantage. Applications, giving full details of previous 
experience, should be made in writing to: the Employment 
Officer. 


Production Engineer. First class man required by company 
manufacturing small refrigerating compressors. Applicant 
must have full experience of modern tooling practice and 
also mass production methods. This Works is undergoing 
a period of intense development and applicant would require 
to have resource and ingenuity in improving and economising 
methods. This appointment offers a very fine opportunity 
for the right man but only applicants with the highest 
qualifications need apply to: the Managing Director, 
L. Sterne & Co. Ltd., Sternette Works, Kelvin Avenue, 
Hillington, Glasgow envelope to be marked “ Private 
and Confidential ’ 


Assistant Manager. Young, ambitious and fully qualified 
engineer required to fill the post of Assistant Manager in the 
Lotus Engineering Division which is engaged on _ the 
development, building and marketing of specialised machines 
for the Shoe Industry. All applications, which will be 
treated in confidence, should be addressed for the attention 
of the Managing Director, Lotus, Ltd., Stafford. 

Chief Planning Engincer required to take charge of process 
planning and tool design in an expanding Company engaged 
on electronic engineering. Directly responsible to the Chief 
Mechanical Engineer. Exceptional cpportunity exists for an 
outstanding man with experience of radio or telephone 
production. University grade preferred, but technical 
qualifications are regarded as secondary to ability. Apply: 
Personnel Officer, Airmec, Limited, High Wycombe. 


Senior Jig and Tool Designer required. Applicants should 
have served an apprenticeship, have experience of the 
design of jigs, fixtures, and press tools for light electrical 
equipment, and preferably have a H.N.C. Permanent 


position. Excellent Pension Scheme in operation. Apply: 
Personnel Officer, Airmec, Limited, High Wycombe. 
Production Engineering Penson for Australia. Email, 


Limited, Australia’s leading group of precision manufacturing 
organisations invite applications for engineering personnel 
intending to migrate to New South Wales or Victoria. 
Products include, domestic refrigerators and similar appli- 
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ances; electricity, gas and water meters; vacuum cleaners, 
fans and small electrical appliances; gas and electric ranges ; 
switchgear; plastics; die-castings and other associated manu- 
factures, in twelve plants embracing all necessary supporting 

machines and processes. Positions available include produc- 
tion engineers, tool designers, draughtsmen, time and motion 
study engineers, assistant Works Managers and, in short, 
many openings for thoroughly trained engineers who are 
seeking new fields. Established well over 20 years the 
company is highly successful and operates a number of 
manufacturing licence agreements with leading companies in 
Great Britain and U.S.A. A large programme of develop- 


ment of new lines is currently being undertaken. Apply in 
writing, giving full personal details, past experience, 
positions held, training and position sought to: Email, 


Limited, 1/3 Regent Street, London, S.W.1. 


Work Study Engineer, preferably with experience in Civil 
Engineering work, required to lead work study group. 
Commencing salary approximately £800 p.a. dependent on 
experience. Apply to: Civil Engineer, British Railways, 
Paddington Station, London, W.2. 


Time Study Engineer, required at Ruislip works. Good 

machine shop man with background of electronics type 
engineering, some assembly experience an advantage. Good 
commencing salary awaits the right man. Apply in 
writing, giving full details of experience and qualifications, 
to: Personnel Department, Murphy Radio, Limited, 
Welwyn Garden City. 


EDUCATIONAL APPOINTMENTS 


Wolverhampton and Staffordshire Technical College. 

Senior Lecturer in Production Engineering. 

Grade A Teacher in Production Engineering. 

Applications are invited for the following posts :- 

Senior Lecturer in Production Engineering with 
particular reference to Machine Tools. Candidates must 
possess suitable academic qualifications and have had 
some years teaching experience. A further qualification 
would be suitable ability to carry out Research 
which the Governors desire to encourage. Grade A 


Teacher in Production Engineering for pre-Senior 
and Senior levels. Applicants should hold a Full Techno- 
logical Certificate of the City and Guilds of London 
Institute and/or H.N.C. Production, together with suitable 
industrial experience. Salary Scales: Senior Lecturer 
£1,040 to £1,190. Grade A: £415 to £670 with additions, 
where appropriate. Further particulars and forms of appli- 
cation obtainable from: G. W. R. Lines, Clerk to the Joint 
Education Committee, Education Offices, ‘North Street, 
Wolverhampton. Forms to be returned as soon as possible. 


Enfield Technical Cen Queensway, Enfield. 
Required for the Ist January, 1955:- 
Head of Department’ of Production Engineering and 
Management, Grade III. 
Candidates must hold graduate qualifications, in accordance 
with the terms of the Burnham Technical Report, and have 
had teaching and industrial experience in_ responsible 
administrative posts in the field of Production Engineering 
and/or Management. Salary in accordance with the 
Burnham Technical Report for Grade III Head of Depart- 
ment. Further particulars and form of application may be 
obtained from the Chief Education Officer (Reference 
F/CW/2), 10, Great George Street, Westminster, S.W.1, 
and should be returned within fourteen days of the 
appearance of this advertisement. 





Coventry Technical College. 

Mechanical Engineering Department—Assistants Grade A 
(5 vacancies). 

Mathematics Department—Assistant Grade A. 

Following full time teaching staff required as soon as 


possible. Candidates should be graduates, or hold good 
technical qualifications; previous teaching experience 
advantageous. 


Mechanical Engineering Department—Assistants Grade A 
(5 vacancies). Applications considered from those experi- 
enced in some branch of Mech., Auto., Aero. or Production 
Engineering. Mathematics Department—dAssistant Grade 
A, mainly for part time O.N.C. and trades courses. Salary, 
Burnham Technical Scales (Grade A Assistants £450 x £18 
—£725). Application form from: Director of Education, 
Council House, Coventry. 





